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Inquiry, if Scotland be adapted to the Growth of Flax. . 
iho would dissuaiie the people of Scotlaod from the cultivation of flax, 
thut it IB a plant which requires a warin sun and fertile soil ; that large 
continents, where the seasons are regxilar, are hest adapted to its growth ; 
that it waa a native of the fostering mould of Egypt, where it attained its 
g^realest perfection, and has everywhere degenerated, as it has heen carried 
westward ; that in Scotland, where the air is cold and the soil barren, flax could 
only be raised on the must fertile epoti, which, on account of its quuliiy of 
greatly exhausting the land which bears it, would soon be rendered unproductive. 

I am persuaded there are few subjects on which so many erroneous opinions 
have obtained, or heen so pertinaciously held, aa on this, of which we are treat- 
ing. After carefully attending to this matter for more than twenty years past, 
almost always annually cultivating some quantity myself, and observing the con., 
duct of other flax-raisera, where 1 had llie opportunity, I never could discover 
any thing; to justify the opinion, that either the coldness and sterihty of tlia 
country, or the impoverishing effects which flax is supposed to have upon the 
soil, can prevent its being raised in abundance, to supply the manufacture of ihe 
country. 

In fact, it is the hardiest plant cultivated in our Gelils. It delights in a moist 
air, and requires frequent showers to nourish it, which are generally frequent 
enough in Scotland. Good crops of it are often obtained from land which is 
far from being the most fertile. I have seen pretiy good flax grow on a patch 
of land from which several inches of the rich upper soil had been recently car- 
ried off, and this would have disqualified the spot for bearing a good crop of 
grain, till it had been restored by rest or manure. There are districts in Scot- 
land, in which little advantage is expected from tillage and corn-crops, where, 
nevertheless, the flax which the inhabitants sow, turns out belter than in the 
more productive grain countries. In the panshof East Munkhnd, in the county 
of Lanark, which is nearly the most elevated arable land in Scotland, and con- 
sequently unfit for producing valuable grain-crops, the inhabitants have long 
been successful fiax-raisers. Flax is never now sown in that parish on the 
richer infields, which bear the best crops of corn, but on the ouifields, in the 
second, or even the third year afier manuring ; and all the manure given is a 
compost, consisting chiefly of moss earth, or the same earth half burnt, laid 
upon the pasture in the autumn before the ground is broken up. In my own 
practice, 1 have always found it a greater error, to give land intended for flax too 
much, than too little manure. Land in a rich condition will raise flax as well 
as other plants, more quickly and to greater luKuriancy ; but the produce will 
not be necessarily greater, and the quality will always be coarser. Upon the end 
of a ridge which 1 had prepared for fldx, some manure of a very enriching qua- 
lily was casually dropped. Here the flax sprung up with great luxuriancy in the 
beginning of the season, and far overtopped the rest of the field; but in the 
end. the whole field attained nearly the same height, and the same bulk of these 
forward stalks, neither produced so much scutched flax, nor was it so strong', 
-AT of so fine a quality as the rest. 
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A potent sun and a great degree of feriility, are oot necessary Tor raiting dax. 
It abounds in high oortbern latitudes. In our own country, it lequirea less time 
in the ground to bring it to maturiiy than any other field-crop, and suffers less 
injury from cold seasons. 1 have observed, in the month of June, when there 
was frost in the mornings, and a cold withering wind through the day, that the 
flax was growing at the rate of half an inch in twenty-four hours, whilst the leaves 
of beans and oats, our hardiest plants, became yellow, languid and decaying. 
The last year (1784), which was a remarkably cold and backward summer, the 
flax-crop was plentiful, and proved very well, even in some places of the coun- 
try where the corn never arrived at full perfection. And, indeed, in every cold 
reason, the flax-crop is more abundant than in warm years. Probably the rea- 
son of this ie, because the exhalation is leES violent in cold seasons : but it is 
still a proof of the hardiness of the plant. Very cold wet summers, it is true, 
produce a great deal of flax of a coarse quality ; but we import, at a great eic- 
pense, large quantities still coarser, from Riga and Petersburg. Upon the 
whole, there appears nothing in ihe nature of the country to forbid the inha- 
bitants of Scotland to attempt the culture of flax. It is the excellence of this 
plant, to have a slender stalk, covered with a strong tough rind. These are 
not Ihe natural productions of a vigorous soil and a fostering atmosphere, 
where the stems of plants, growing up luxuriantly, attain a large size, of a 
spongy texture, surrounded with a soft weak exterior integument, In circum- 
stances lees benign, the stalk, is less extended ; hut the external fibrous integu- 
ment, the material of the manufacture, which is the support of the plant, is 
more firm and strong. This is analogous to all the operations of nature before 
our eyes, the solidity of the production being always in proportion to the seve- 
rities to which it is exposed (1) ; and it ought, surely, to lead to the conclusion, 
that Scotland is a country in which plenty of good Sax may be raised. I have 
now cultivated flax in different kinds of seasons, and although, for a time, I did 
not often succeed, by inquiring minutely into the causes of failure, and im- 
proving byformer errors, I iind that, with proper attention, 1 can aluayi havea 
valuable crop, and am fully convinced that this country is capable of producing 
abundance of the material of the linen manufactory, of an excellent quality. 

From what we have seen, there is nothing in the coldness of the air, or the 
sterility of the soil, to prevent the pnopagating of flax in Scotland. The qua- 
lity which that plant is alleged to have, of exhausting the land, has still less 
weight. Speculative writers upon agriculture have dogmatically decided certain 
plants to be robbers, and others enrichers of the soil. Culmiferous plants have 
been ranged in the former, the leguminous in the latter class. It it proliable. 
because flax grows with an upright stalk, bearing seed upon the top, that it has 
had the misfortune to be ranked among the robbers. Perhaps this hypothesis, 
like many others, has been too hastily and too wii'ely adopted, without a suffi- 
cient series of concording experiments to support it. Were it necessary or 
proper here to make so wide a digression, I could mention several which tend 
10 overturn it. I agree, that experience shows a proper rotation of the different 
kinds of crops, where it can be conveniently followed, to be prudent husbandry. 
But as the plants of the Geld have not admitted me into a^ the secrets of their 
manner of life and feeding, nor laid open to me the exact degrees of the selfish- 
ness or liberality of their different natures, I shall leave the general discussion 
of this subject to others. One thing I know, it is an established opinion among 
many experienced husbandmen, that the crop which remains longest on the 
ground, between sowing and reaping, impoverishes the most; if this be well 
founded, flax, which very soon attains its full growth, cannot be very prejudicial 
to the soil. This I have found to be confirmed by fact ; for I have often ob- 
served a part of a field, upon which flax had grown one year, produce corn in 
the subsrquent season, which distinguished itself to be better than (he rest of the 
field, even at a distance, though the manuring and ciilture had been the same 
through the whole, I alto remember once to have seen two successive crop* 



or flax upon the lume Geld, which bath looked wet), and, I was informeil, 
both proved good. But to satisfy myielf more fully ob this head, I kept the 
grain-crops, which grew the two immediately subse<)uent years, upon a piece of 
ground which had produced a very weighty crop of flax, separate from that of the 
rest of the field, in order to ascertain which was most productive. The first year, 
the grain on the flax ground, which was of the same kind with the real of the field, 
and suwn the same day, was proportionally greater than that of the rest of the 
field, as four is to three. The second year, the tiial was equally in favour of tlia 
Sax ground ; but as it was a different grain, and managed somewhat differently, 
the enperiment is not quite so decisive. The whole, however, served to con- 
vince me, that the plant possessed none of that spirit of robbery which hai 
been attributed to it. But. whatever be the case, it is impossible the land in 
Scotland could he impoverished, by raising the Qax necessary to supply its dwd 
linen manufactory, provided that a regular rotation were observed. 

Of the means of rendering lite Culture of flax general. 

From what has been said of the hardiness of the fljx-plant, and tho 
fitness of the air and soil of Scotland to produce it of a strong and va- 
luable quality, it will probably be nsked, H jw it comes to pass, that, with such 
advantages, a thing which has been so eagerly desired, as providing the material 
of the principal manufacture of the country at home, and so much pains lakeo. 
to promote, should never have been accomplished ? 1 shall have occasion, mora 
fully, to investigate the various causes of failure, and obviate this difficulty as we 
proceed. In the meantime I shall only observe, that the mistaken notions which 
have been entertained about the natu'e of the plant, and the Instructions founded 
upon these, which have been so widely inculcated, and so generally received, 
have baffled the good effects of those lessons which experience had taught the 
former cultivators of flax, and prevented husbandmen from availing them- 
■elves of the advantage which the growing demand of an advancing manufactmo 
exhihiied. 

Butconiinucd experience and careful obsc'vations might at length have cor- 
rected the mistakes, and dissipated the prejudices which had unfortunately crept 
in, if the cullureofflax had been supported by a proper succession ofempbymenta, 
to carry on the different proeesaes which are required in the preparation of it, as 
the increase and improvement of the linen manufacture seemed evidently to de- 
mand. It is by this succession alone, that the culture of flax can become suc- 
cessful or advantajjeoLis to the country ; and of this we now proceed to treat. 

The substance of what 1 propose to offer on this subject, is contained in some 
little essays on the improvement of the country, which I had sketched out a 
great many years agn, and augmented by observations made from lime to time. 
As I find myself much anticipated by some pi)blicalions I have since had occasion 
to peruse, particularly by a series of letters written by the same Dr. Anderson, 
who has been so often mentioned, and published in Messrs, Ruddiman'g maga- 
zine for the year 1 772 (Vol. 14). under the signature of Ayricola {2) , which con. 
tains many sensible obseivations, offers some ingenious hints, and treats at great 
length the most important head, viz.. The subdivisions of employment, under 
which the different processes on flax ought necessarily to be conducted, to insure 
success, I shall bo more concise on the subject, avoiding as much as possible the 
repetition of any thing which 1 have seen in the possession of the public, How- 
ever, the necessary divisions of labour upon flax, being the only basis on which 
any rational plan for promoting the culture of that plant can be founded, can- 
not be lightly passed ; but, to avoid tediousness, 1 shall refer any reader, who 
wishes to see the particular arguments in favour of it, to the above treatise. 

The divisions of employment, which 1 would recommend as necessary to carry 
flax from the seed to the spinning-wheel, are three, vix., The sower or raiser, — ■ 
the rough preparer or scutcher,— and the flax-diesser. The business of each, 
ve shall treat in thsir ortler. 
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0/lht Clitnceand prepamlion of Land/or Flax. 
llneb bM boeo uid about ibe choice of itie Mil proper for flax, and the pre- 
parUioa reqiiiute for thai crop ; [ ihall cnnfiae rnvtelf to a few ^oeral remarkt, 
tbe retdll of eiperiencc, and ohferratiofl* made in a lon^ coune of inquiry inla 
tbeiobfect, bopingtobeexcuMd. if travelliag over ground which has been often 
tfwldeD, 1 cbotild totnOaatt be obli^ to taLe a beaten track. 

Tbe ineqnalitj' of the climate of Scotland is more unfavoarabte to ifae ^lavtb 
of flai, than any fault in (he Mil. Tlioughweexperieoce frequent and heavy laios, 
•^Ihough the welDe»t of our weather i» inimical to agriculture, impeding the la- 
bour* of tSe hutbandman, and too often blailing bis hopes; yet, when the clouds 
are exhauited. and the (ky clean, the exhalation ia sometimes excessive, and the 
dry weather becomes no less detrimental than the wet. The crop upon land 
which ba« been much soaked during the wet seaioo, suffers most in drought. 
Any soil, if it be al all adhesive, after having been iotimately mixed with water, 
settles, when it dric*. into a paste too solid for the roots of plants to penetrate 
and extend Ihemselvei, so as to draw the juices necessary for ibetr nourisbment ; 
andtbuilliegro«thconiinues weak and inaigni Scant, till the return ofrain.suf- 
Hcient to soFlen the hard crust, in which the roots are pent, recals fresh vegetation. 

No crop, in such circumitaoces, suffers more than tux. It ib a plant which 
can ill bear a great drought. Its roots are smaU and delicate, unable to make 
their way in a stiB' mould. The stalk itself languishes sore under a scorching 
lun. And lU growth being soon over, when the dry weather in the beginning 
of summer continues long, the crop is past recovery before rain falls in suffici- 
ent quantity, to answer that purpose. 

The most coromoo causes of the failure of the flax crop, which the attention 
of the raiser may in some degree prevent, are the following, viz. let. The seed 
springing unequally, by which the crop, not all coming forward at the same time. 
Is much less valuable : 2nclly. Its growth being checked in the beginning of 
summer by violent drought, and prevented from ailaiuing tbe proper length. 
Srdly. The plant ceasing to vegetate before it arrives at maturity, which the coun- 
try people call firing; this also is probably often owing to a violent exhalation 
and a parched soil, when tbe summer is farther advanced : and, lastly, the crop 
being incumbered and choked by the weeds springing up amongit it (3). 

To guard against those causes of failure, ought to be the principal indication 
in the choice of the soft and preparation of the land for flax. Hence Jt will ap- 
pear, that thotn parts of the country which have a moist atmosphere, are to be 
preferred for this crop. SucIj are all lands in an elevated situation, where the 
mists are frequent and the exhalation moderate, or lands io the vicinity of high 
mountnini, whoso topb attract the vapours and moisten the air around, provided 
the soil bo St to produce a tolerable crop of any kind (4). 

All good lands, which have a moist, but not a spongy bottom, that is, where 
there is a proper soil of a tolerable depth, covering a regular parallel stratum of 
a compact texture, which does not suRcr the moisture from the surface to drain 
through it, nor the subterraneous water to spout up in springs. 

Tbo soils most proper for flux are such as lie pretty compact, but not so adhe- 
sive aigreatly to resist the action of the plough and harrow, not apt to heave and 
■well with drought, nor molt into dough with rain. 

Tlioio parts of the country where the most frequent and violent summer 
drougliti prevail, or where a dry open bed of gravel lies immediately below the 
ioil, however fertile the land may be, promise tho least certain hopes of good 
croi)s of flax. 

Flax ought never to bo sown on dry course grained, sandy, or porous gravelly 
soils, on which the crops are frequently observed to be scorched by the summer's 
heat. 

But though lliore be some toils and situations better adapted to the produc- 
tion of flax than others, there are few places, Qt for producing corn, on which, 
bjr a careful and judicious preparation, tolerable flax may not be raised. 

In the prep«ration of the land for &u, three things ore implied, viz. to free 






it from weeds,— to manure it properly,— and to put it in a condition to retain a 
It degree of moisture for the nourishment of the crop ; which will Uivida 
iWhat remains into three parts. 

Of freeing the Landfrom Weeds. I 

Flax cannot bear to be disturbed with weeda, and if the land be not previously 
cleaned, no pains, at the time the crop ia sown, or while it in growing-, will much 
The cleaning of land from weeda ia now preitj generally underHtood. 
"Weeda cannot be lolally destroyed without stirring the land repeateJIy in sum- 
mer, and turning them out during the lime of vegetation. When land baa been 
run wild by a course of bad management, and abounds with the roots of peren- 
nial-rooted weeds, a complete summer fallow will sometimes be necessary : But, 
for the moat part, the same purpose may he effected, by taking a crop planted 
ws, and carefully hoeing the intervala till the weeds are extirpated. Tha 
n of the drilled crop, if the hoeing be carefully performed, will generally be 
■o considerable as to defray all the expense, and yield more profit to the hus- 
bandman, than a crop sown at large. But when land is much occupied nith the 
aeeda of weeda, the more frequently it ia stirred, the more freely will they vege- 
tate, and one year's hoeing will not be sufficient to extirpate them ; when, there- 
fore, land is to be cleaned, with a view to a flax crop, a second drilled crop 
should be taken, and repeated hoeings continued another year. When two 
years' hoeing is thought necessary, such plants as require deep hoeing might be 
, planted the first year, and succeeded by a crop for which more superficial hoeing 
Would eerve. that the ground may be somewhat consolidated before it be la- 
I boured for flax. The importance of having the land tolerably firm, previous to its 
1 being turned up for the flax-seed, will appear from what follows. 
' Land which has been so prepared as to produce a good crop of turnip, and that 
[ 'crop kept clean with the hoe, will be in good condition for flax, provided the tur- 
nip crop be removed from the ground before winter, and the land have not been 
too much dunged with the turnip. 

It would here be superfluous to offer any directions for drilling and freeing 
land from weeds by repeated hoeing. The subject baa been often and amply 
treated, and iis importance fully shown. I shall only observe, that it can be no 
hardship on the husbandman to have the crop ofa few acres of his farm planted 
in rows, in order to prepare for flax. The culture of potatoes, in which cleaning 
and atirring the ground is absolutely necessary, is now general through all the 
country, and has habituated the people everywhere to the use of the hoe ; and 
instruments to facilitate the planting and cleaning of drilled crops are becorao 
I pretty common, so that the difficulties which attend the entering upon a new 
I practice are removed, and the husbandman can know, before he begin, the ex- 
pense accompanying the execution. 

The advantages resulting from the hoeing husbandry, besides being a proper 
preparation for the flax-crop, are considerable, and will amply reward the ad- 
ditional trouble. The two greatest causes of disappointment to the hopes of the 
husbandman, who has been industrious to enrich his land, are the great quantity 
of weeds which spring up in land to which much manure has been applied, and 
the shoals of crawling insects to which such land gives birth, who easily make 
their way through land heaving with the fermentation of rotting vegetables, in- 
crease their numbers to an amazing degree, and devour the tender roots of 
plants, when they first begin to extend themselves in the soil. 

When weeds grow up in great plenty, there are no means of destroying them. 
..without endangering the crop, except planting it in rows, leaving room betwixt 
them to attack the weeds alone ; nor is repeated stirring of the ground less 
proper to discourage the increase of vermin than of weeds. Turning over the 
ground beats them out of their lodgments, fills up the little cavities through 
which they pass, and disturbs their destructive operations. There is scarcely any 
instance of a hoed crop being much injured by cut worms (5). 
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h respect to maauring land with a view to the flax crop, 1 have endeavourM 
to show, thai a very high degree of fertility in the soil is rot necessary for pro- 
ducing this plunt ; that, on the contrary, the land on which it ia intended to be 
sown, ought nut to be in a cundiiiun to r^ii^e the stems of plants to the utmost 
luxurianej, a weak external inleguinent being the inseparable companion of such 
forced growth ; yet as the expense of seed and the preparation ol the land is con- 
siderable, and as a short crop of flax is almost useless, it would be imprudent to 
risk sowing it on land from which a pretty good crop of grain might not be ex- 
pected. It will, therefore, be the business of the husbandman 1o guard against 
both extremes ; to do which, he ought, in the management of his land, to have 
an eye lo the flax crop some years before it is to be sown. 

For poor land, which has lain some considerable time at rest, and is free from 
the roots and seeds of noxioiis weeds, as much nianure laid upon the ground 
as will produce a close plentiful crop of peas or^ vetches, and the flax succeed- 
ing the peas crop, is an excellent preparation. 

Land which has been laid down in good order, and has lain for some years in 
pasture, will be in good condition for a crop of flax, without any manure or other 
preparation, besides the seed furrow. When lime is laid on upon old grass 
grounds before they are broken up, the flax crop may be more advantageously 
taken the second, and sometimes the third year. Although the crops of land 
upon which lime has been recently laid, are subject to suffer by drought, it is 
probably a gond prcparatinn for flax the subsequent years, when it is more fully 
incorporated with the soil, and been longer saturated with water. I have ob- 
served on fields which had been partially limed, that the corn on (he parts where 
lime had been laid, though hardly any stronger to appearance, while growing, 
than that on the unlimed parts, had a ttalk which felt stronger and firmer in 
the hand ; and this diflerence is always very discernible on the stubble, after 
such Gelds have been reaped. As strength and firmness of stalk is the excellence 
oF flax, judging from analogy, it seems reasonable to conclude, that lime is a 
proper manure for flax ; and this is also confirmed by experience, flax grown on 
limed land being generally found to prove well at the mill. 

When land has been exhausted by cropping, and overrun with weeds, it re- 
quires not only to be cleaned, but recruited with plenty of fresh manure. Land, 
of which weeds have got full possession, will scarcely be thoroughly cleaned by 
one season's hoeing, and strong dunging will make the weeds which remain 
ipring up with more vigour. In such circumstances, poiatoes, beans, or cab- 
bage, which require both manure and culture, will be veiy proper for the first 
crop : The intervals between the rows of the crop may be stirred with the plough 
or the hand-hoe, at the pleasure of the owner, till the weeds are extirpated ; but 
the deep hoeing necessary to destroy large rooted weeds, will divide and open 
the soil too much, and ihe fermentation occasioned by the npplicatinn of great 
quantities of fresh manure, will increase ibis openness, so that the land will not 
be in a condition to support the stalks of flax in the subseqent season in an erect 
posture, the situation in which the air will have the greatest efl'ect to form and 
strengthen the fibrous integument around them ; for this reason, a second crop 
planted in rows is recommended, for which a more superficial hoeing will servo 
to kill the remaining weeds, that the land may be allowed to condense a little 
before the next ploughing. This perhaps will be found to be the very best pre- 
paration for flax. 

There is one kind of manure which is neither no highly caustic as lime, nor 
excites so strong a fermentation as dung, which has been successfully applied 
to the raising of flax, viz. mossy earth reduced (o ashes. This is much used by 
the people <if East Monkland, already mentioned. There are many places in 
Scotland where this manure can be made in great quantities at a small expense. 
It may be applied with success either to the previous crop, or to the flax crop 
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iiseir, provided ii be laid on betimes, and carefully spread. It ii an excellent 
for open land, which is subject to swell in the time of drought : it seems 
in a great measure to prevent that, and never fails Id raise a good crop on such 
land. 

Of preparing Land to resist the Summer'/ Drought. 

To put the land in a situation long to resist the effecta of the summer'q 
drought, which 1 have endeavoured to show, is very injurious to flax; it ought U 
be laboured for the seed, at a time when it is firm and dry, immediately beforsfl 
in, and turned over as deep as the soil will admit, or at least U''! 
deep as a pluugh or spade in ordinary cases goes ; it ought to be welt laid up, toT 
throw off the rain, and as free as possible of inequalities in the surface, whicbf 
might hold water, with proper furrows to drain quickly away all the water whie^T 
rails, and none should ever be allowed to stand. It will unBt land for everyl 
crop to be much soaked with water ; but the flax-raider must be particularly at-'v 
tentive to have ibis land always well-drained during the wet season. 1 

With people experienced in agriculture, who have had occasion to observe tho 
advantage of early and dry labour, I might rest this proposition, certain of ob- 
taining (heir assent ; but 10 those who are nut. it may appear somewhat para- J 
doxical to assert, that the best way of presening the soil long raoist is to keep itl 
as dry as possible i It may, therefore, be proper to explain in what manner the | 
weather acts upon the soil in different circumstances. 

If land be wet and soft when it is ploughed, those parts of the clods which 
come in contact with one another, yield to the reciprocal pressure, and the whole 
subsides into one mass. If this happen early in winter, the rain which, on ac- 
count of this intimate conjunction of the parts, is retained in every little cavity 
on the surface, melts the whole soil into one continued stratum of soft tough 
paste, very unfit, when the spring comes on, for the purposes of vegetation. 
Early frost, when succeeded by rain, facilitates this unfortunate solution, and the 
most powerful action of late frost is but a partial remedy for the evil. 

Land ploughed later in the winter does not dissolve so entirely. The ex- 
halation, which increases as the days lengthen, preserves some of the upper- 
most clods in the shape which they assumed when turned up'; but the under parts, 
as in the preceding case, settle together into one mass, which the upper clods, 
when they dry a little, cover greatly from the influence of frost : and, therefore, 
in the most favourable season, the mould proper for nourishing the tender crop 
forms but a thin layer on the surface. When spring-frost does not happen, the 
clods hardened by the di ought, may, by the reiterated action of the harrow, be 
reduced into small fragments, but not to a fine soft mould, capable of resisting 
the drought, and producing good flax. 

Land which is laboured late in the season, though it be sufRciently dry when 
laboured, is always unfit to support a crop in the time of great drought, "" 
clods which the harrow does not reduce, form cavities which give admissii 
the dry air to wither the roots. As those clods swell and crumble by the action 
of the sun and rain, they, indeed, furnish fresh nourishment, so that a plentiful 
crop is sometimes produced in the end. This is the cause why the crops upon , 
late laboured lands remain longest on the ground before they be ripe. As flax.^ 
springs up quickly, and soon finishes its growth, laie labour cannot be proper J 
for that crop. " 

But when land is laboured before winter, while it is firm and dry, when it a 
turned up of a considerable depth, so as to form large clods capable of l 
resisting the influence of the weather, those clods retain the shape in which 
they were turned up, leaving interstices between them sufficient to let the r. 
which falls on the field drain away into the furrows, and the soil is never much 
drenched, even in the wettest weather. Although the clods for a long li 
serve their original shape ; yet, before seed-time, the action of the air, which hai 
free accesa to the soil, when laid up loosely, and not immersed in wate r, hai go 




openeJ and swelled its parU, and destroyed their cohesion, thai as to 
comes a little dry, the whole eaaily crumblea down into a soft mould, which lies 
iight enough for the young roots of the crop to extend in, without crannies, 
through which the drought might affect them, Aa the soil has not been melted 
into mortar hy the water in winter, it does not Bettle into o hard paste during 
the summer's drought, and the moist enhalationa freely perspire through it. 
refreshing the crop as they pass. 

It will, perhaps, he said, that all this refers only to the heaTy compact soils, 
which have the strongest elective attraction with water. Such, indeed, are the 
soils which require the most critical attention in management, and this atten- 
tion will not be bestowed in vain ; for a heavy soil always retains the moisture 
the longest of any, when it is put in a proper condition for that purpose. And 
it would be happy, if what is here said respecting the culture of Sox, were more 
attended to in agricultural economy in general. People who occupy stiff heavy 
lands, ore perpetually complaining of the injury which their crops suffer, above 
those of others, from the summer'adrought, never reflecting, that it is the effects 
of the winter's rain upon the soil, and of their own conduct in the spring, which 
they feel in the summer. When land is left till seed-time, in the state in which 
the harvest was removed from it, the parts of the most compact clods yield to 
the influences of the weather, and gradually separate and crumble down. This 
pounded mass freely drinks in the winter's rain, and dissolves with it into a bed 
of mortar, which hardens with the return of the spring's drought. And thia firm 

. paste can only be reduced hy the impulse of the plough and harrow, unto litlje 
globular fragments, between which the drought will always find access. Land, 
in such circumstances, may produce a very good crop, when plentiful showers, 
to moisten and separate these little clods, fall in the beginning of summer ; but 
it is only labouring in a dry time, in the beginning of winter, that can prevent 
the bad effects of summer's drought upon the crop. 

But although the difference between early and late labour will generally be 
more or less observable on the crop, in some proportion to the tenacity or open- 
ness of the soil, every kind of soil on which sufficient pains have been bestowed 
to free ii from weeds, will be In a better condition to resist the summer's drought. 
by being laboured to a good depth, before the winter's rains, than the same land 
^oultl be, if laboured in the spring ,- and wet labour, at any time of the year, the 

, later the worse, will have a bad effect on every soil, except dry, sandy and 
gravelly grounds, which, as has been already said, are improper for producing 

.flax. By keeping tlijs principle always in view, the bad effects of violent sum- 
mer's droughts, the sole circumstance in the climate of Scotland, any way un- 
favourable to the growth of flax, may be avoided ; and, with the concurrence of 

.close attention and good management In other articles, the Qax-plant, instead of 
being a precarious crop, from the hardness of lis nature, would become the most 

, certain and beneficial one that can be cultivated in the country. 

Of Sowhg. 

Although anxiety to explain this momentnus doctrine, in order to point 
out the necessity and importance of a careful judicious preparation of the land 
for flax-seed, auii show that a steady adherence to proper principles might 
render the culture of this plunt more certain and successful, than has hitherto 
l^een generolly supposed, has detained me longer than I at first intended, yet I 
am doubtful whether 1 have been able to make myself folly understood ; to 
prevent miaconception, it may, therefore, be proper, before we proceed, here to 
give a summary recapitulation of the instructions which I meant to convey. 

Flax being a plant which can 111 bear a violent drought, lands situated in a 
moist atmosphere, or covering a damp hut not a miry undersiraturo, if the 
_ soil be otherwise tulerably good, are most favourable for the growth of llwi 
plant. 
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Any good deep Eoil, which crumbles upon being enposed to the infiuence of 
ilier for a time, or becomes easily friable by the harrow, into a soft 
mould, which will lie light, without Bwclling, and eo retain the moisture id dry 
weather, is the most proper fur Bait. 

Every soil, except such as usually have their crops burnt up in dry summen, 
or are at all times unGt to produce a tolerable crop of any kind, may, by a judi- 
preparation, be brought to yield good crops of flas. 

The first step in the preparation of land for flax-seed, is to clear it of weeda, 
which can only be elTectually done, by turning over the soil repeatedly in diy 
weather, and killing them in the time of vei^etation. 

If land has been greatly overrun vrilh weeds, one year's stirring will be in- 
sufficient to deaf it to purpose, and the operation must be continued a second; 
but il will be proper that the hoeing of the second year be more superficial 
than that of the first, that the soil may be somewhat condensed, before it bs 
ploughed up for the flax-seed. 

A soil which has been just rendered very loose and open by labour and ma- 
nure, may produce a great appearance of Qax ; but the fibrous rind, the only 
valuable part of the plant, will generally be weak, thin, and of a coarse quality. 
It might here be added, not having been pointedly noticed before, that it beings 
one excellence in flax to be equal in length and quality, land which has been 
gathered into broad high ridges, till the whole soil is accumulated towards the 
middle, leaving only the unfertile under -stratum uprn the sides uf the furrow* 
and land, which has been lately levelled down from such a shape, without care 
being taken to preserve the good soil upon the surface, are not eligible for flax. 

It is ioiprudeut to risk the sowing of flax on land which is not thought to bo 
in condition to produce a tolerable corn-crop ; but il ought never 10 be sowo 
on land recently and strongly manured. When the land is to he recruited with 
manure, that manure ought to be applied on a hard compact soil one year, and 
on an open one two years, before sowing the flaK ; and it will seldom be proper 
to apply manure for the sake of the flax in extraordinary great quantities, espe- 
cially of such a quality as will produce a violent and lasting fermentation in 
the soil (G). 

When laud is thoroughly freed from weeds, and just in condition to bear a 
tolerable corn-crop, there is little doubt of its yielding plenty of good flax, pro- 
vided the soil be so managed as to make it capable of regularly supplying the 
crop with moisture, sufficient to carry it to maturity without failing ; and it ia 
plain, from experience and the nature of the thing, that ploughing with a strong 
deep furrow, while the land is still firm, before winter, and keeping it always 
well drained, and free from standing water, bid fair to answer this important 
purpose. 

The experienced husbandman will be sensible that it is impossible to give 
pointed invariable rules for every part of his conduct, in the preparation of 
land for flax ; but, by attending to the principles laid down, he may make such 
variations as circumstances require and his own judgment directs. Thus, for 
example, when a rainy autumn has ao much soaked the field intended for flax, 
that it cannot be properly laboured before winter, the first fair season in De- 
cember must be seized for that purpose ; and if the soil be still too soft to bear 
the feet of labouring cattle, it will be prudent to dig it with spades, setting 
each spadeful well on end, and leaving all of Ihero as entire and unbroken aa 
possible. The superior success from this kind of culture, when well executed, 
will generally fully defray the small additional expense. There are some firm 
soils also which will produce good flax after potatoes, without an intervening 
crop, if the manuring have been moderate, and ihe land turned up for the flax- 
crop, so deep as to mis the firm under part with that which has been mellowed 
with the hoe; but it would be needless to enumerate every variation which 
might be suggested ; a person of ordinary sagacity will always be able to apply 
what is already said lo any particular case. 
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Having ihus endeavoured to show by what means tise labour of ibe husband, 
mnn may be advantag'eausly oppbed to prepare tbe land for producing' this 
valuable maierial of tiianufucluie, I shall now go on witb wliat remans within 
liJB department as 8a»-raiBer. 

It would be convenient that every fiax-rai^er had some one in his family a 
little instructed in mole-catcbinp. to kill as many of tbe moles as possible, in 
and around ihe spot prepared for flax, during the winter. Moles are very pro- 
lific onimois, and seem to multiply every where, in proporfion lo the advance- 
ment of agriculture. Every one must have obaen-ed the wonderful devastations 
which they sometimes make in a well-dresBed field ; but there is no field-crop 
which ihey injure so materially as flax. The fineness of the mould to which 
land must be reduced fur that seed, aifords them great facility in making their 
numerous roads immediately below the surface; by these the drought u 
admitied. the tender rents are disturbed and broken, many of the plants ere 
quite overturned, and the whole crnp much injured. These and other mischiefs 
done to tbe Gelds by moles, might be much limited, if buys, whose attention is 
not closely engaged otherwise, were iostrucled and encouraged to bestow pro- 
per pains in catching them. 

The fur of moles is now known lo he an excellent material in ihe manufac- 
ture of hats, and would certainly be purchased by ihe manufacturers, if it could 
be brought to market in such plenty as to deserve attention. If a number of 
boys were instructed in mole- catching, up and down Ihe country, litiie ware- 
houses, in proper places, might be opened for purchasing the skins : and sup- 
posing them to be worth sixpence per dozen, this, with what landlords and 
tenants might add for iheir encouragement, would be an object to excite the 
diligence of boys. Mole-catching would be as amusing, and more proRtable 
than angling and fowling, of which many hoys are very fond, and this fund of 
entertainment and advantage would be inexhaustible ; for. if we consider the 
vast swarms nf moles which abound through the uhole country, the numbers 
a single female brings forth annually, end the many inaccessible recesses to 
which they can retire, it will appear that though, with care, ibey might be kept 
under, there is no probability they can ever be emerminated. Thus might the 
nufflhera and devastations of those little enemies of agriculture be abridged, 
large quantities of a valuable commodity, which now rots in the bosom of the 
earth, or is torn by crows and foxes, be saved to the public, and those who 
claim the exclusive sovereignly over a certain part of the untamed creation, 
be freed from a number of petty rivals in their favourite pursuits. 

When seed-time approaches, there will generally appear some weeds spring- 
ing up in the land prepared for flax-seed, especially if the winter has been soft, 
partly owing to the impossibility of extirpating the roots and seed* entirely, 
and partly from tbe seeds which are carried about by the wind, falling upon it. 
To get rid of these, the land ought to be close hoed over with hand-hoes, about 
two inches deep, less or more as the soil admits, or as the case requires, in a 
dry time, a day or two before sowing, that all the weeds appearing may be 
turned up lo the air and destroyed. This is a preparation for the seed, far su- 
perior to what can be effected by the action of tbe harrow alone. 1 have always 
found it so important, that I never think it fit to neglect it, even when there is 
no great appearance of weeds. It has all the good effects, without any of the 
disadvantages of a spring ploughing. It stirs and breaks the soil witbuut 
burying the parts, which have been prepared by the action of the sun and air 
for the reception of the seed, and checks the progress of weeds, without turn- 
ing up the mould tt) be withered in tbe drought, and therefore always occasions 
a quick and vigorous appearance of young plants. In land which has been 
mellowed by the winter's storms, if it be not much infested with stones, this 
can be done at a small expense, not above seven shillings an acre. 

Before seed-time it will be proper that a sufficient quantity of well-preierved 
seed be provided. What is a proper quantity for a given extent of land, it 



11 

behoves u< now to inquire. The false maxiiiii on this head, are among (he 
causes of the ill success io fl^x husbandry. It has been no uncommon error 
to BOW alrooat double the quaalily of seeJ that the laud can possibly brin^ for- 
ward, expecting the fineness of the flas to be in proportion to its thickness on 
the ground. But nothing can be worse founded ; for, when flax is very thick 
sown, if a favourable season brings it up all at once, the stalks, crowded upon 
one another, are weak and puny, seldom arriving at a proper length, not ac- 
quiring a close intes-ument of the Saxen fibre around them, for want of the 
free access of the air to confirm it ; or, if the vigour of ihe soil should push 
such weak plants to a greater height, they fall to the ground with the first 
rains, and cannot, by any means, be kept in that erect posture which is most 
favourable for the formation of flax. If tlio seed springs unequally, the first 
stalks attain a greater height ; but when plentiful showers fall, the rest springs 
up and smothers the under part of the best stalks, so as to prevent the flax 
from forming upon them. It is not always from stalks which are small, by 
being hampered for want of room in the field, that fine flax is obtained, I 
have seen a field, on which the stalks were so crowded as to yield very little 
flax, and yet that little very coarse. Flax Is best as well as most pleoiiful, when 
the stalks stand close enough to support and lead up one another, without pre- 
venting the free admission of air among them ; whea there is just room for 
every plant which springs to attain its natural height ; and when the land can 
furnish nourishment to carry every plant to that height, without pushing any 
of thero to an improper luxuriance of size. 

In order to ascertain this fit quantity of seed, I weighed the flax-seed con- 
tained in a standard peck, and found it to be twenty pounds : one pound of this 
I divided into small equal subdivisions, the grain in one of which I numbered, 
rejecting every one which had a doublful appearance, and found by calculation, 
that seven pecks to the acre of land, made near to five good grains to the 
square inch, which, 1 apprehend, is full as much as the most part of land will 
bring forward. From what was just hinted above, ii will appear that rich land 
ought to have a little more seed than that which is poorer, but one peck additional 
will be sufficient for any land. Accordingly, continued experience has con- 
vinced me, that from seven to eight pecks of flax-seed is sufficient to an acre 
of land, and that the richest land should be the thickest sown (7), Hence, seven 
pecks and a half to the acre, will be the average quantity. 

Although I am fully persuaded that there is not so much difference between 
any one kind of well-preserved flax-seed and another, as has been generally 
imagined, and that the seed of the growth of Scotland, which has been pro- 
perly saved, will produce as good a crop of flax as any other : yet at the com. 
mencemenl of a new era in the agriculture of the country, it would certainly 

■ be necessary to take every possible precaution to insure its success ; and there- 
fore it would seem proper that seed were imported from the most approved 
places, that it may be discovered, by a fair trial, which produces the plant in 
the g;reatest perfection. In many parts of Scotland the Riga seed is preferred ; 
and the flax-raisers of the French Netherlands use no other for their fine cam- 
bric flax. However, I have seen seed from the northern parts of America thrive 
equally well. 

Though the land proprietor should be at the whole expense of the seed, (he 
value of seven pecks and a half of flax-seed, would be no great abatement on 
the rent of a ploughgate of land, in order to promote a scheme which promises 
so much advantage ; but, doubtless, landholders who were disposed to do their 
country so eminent a service, would find themselves powerfully supported and 
assisted, as well in (his article of seed, as in the premiums for stimulating (he 
diligence of (he flax-raisers, and any other encouragements which might be 
thought necessary to introduce so great an improvement. But more of this 

hereafter. 

^^^ Flax may he sown as early in the spring as the ground is in order to receivs^^^H 



kmL From the Utter end oT Match to Ibe middle of April is a ver^ good 
lime, when the aeaana offers : but. id out uncertain climate, do precise liine 
of Mnrin^ can be aligned. [ have teen fla:^ that was sown in the begiaaiag 
of May very prodaciive. but its quality waa coarse. As flax, vbich nearly 
MlMM its foil length before the heat of Jaly comes in, is generally Goer tbaa 
ibat which gt»*a later, the earlieit »o«d wilt be, for the most part, Ihe finest. 
It OD^t never to be town till the sorface of the earth be dry and £rm ; nor 
a^ht the land intended for it to remain long unsown after it ia dry, to wither 
in lb« air, till it wants moisture sufficient to make all tlie seeds spring at tbe 
■miri time. It is of the utmost impOTtacce that all the p'ants spring up equally ; 
*ad ■ toil prepared, as has been directed above, if the season of sowing be 
carefnlly watched, wilt never fail to produce this effect. 

When the land has been sufficiently smoothed by the harrow for the rec^- 
lioo of tbe teed, which, after such preparation, is always easily done, the sur- 
face ought to be made even with a roller before sowing, that the sower may 
■pread tbe seed more equally. It may easily he conceived from the nature of 
tbe plant, of bow great importance it la, that the seed be equally distributed 
ont (be ground ; and to perform it well requires a very dexterous band. The 
IBOM expert sower, when the flax comes up, will &ad many little faults be has 
coatBilted : tbe best vay I know to remedy these, as much as possible, is to 
dhide tbe leed into two etfaal parts, and taking a small quantity in the hand at 
oaix, to go over the whole Geld regularly with the half of the seed, then re- 
turning nearly in the same track, to sow the other half in the same r^ular 
■BJmner. After the seed is covered iu with a close abort-toothed harrow, tbe 
rolling ongbt to be repeated. 

Land which has been early laboured, and lain open to Ihe action of the air 
daring the winter, ii not much subject to heaving and swelling with the spring 
drought ; the particles being already opened and separated, little further expan- 
sion can take place ; but if it appear, by tbe foot making a deep impression, to 
be still disposed to heave, it ought to he repeatedly rolled with a heavy roller, 
till it become pretty compact. Although rolling be proper in all case), in order 
to preserve the moisture near the surface for nourishment of the young lender 
roots, when the land ia already compact, the rolling may be the slighter. 

When heavy rains fall soon after the flax is sown, the floe mould on Ihe sur- 
face will be apt to form into a paste, which, when afterwards hardened in the 
sun. Ihe young plants will with difficulty pervade. Pulverized earth is. at all 
times, disposed to mingle intimately and incrust with water, but at no lime so 
much ai when it has been recently stirred ; and there is no time it is lo hurtful 
a* before the seed has fully begun to vegetate. The flax-raiser therefore ought 
to choose a time for sowing his seed, when there is an appearance of dry 
weather continuing for some days; but if he should still be disappointed by 
unexpected rains falling, this crust should be broken as soon as it is dry, by 
having a roller drawn over it by men. 

When the young Qax begins first to appear, in all pl.ices near woods or 
hedges, it baa a very great number of formidable enemies in the small birds, 
many noraerous tribes of which are exceedingly fond of flax-seed, flock 
together in great troops to the fields where it ia sown, and watching it a» it 
burslt through the earth, on the top of tbe young plant, tear up altogether 
with their bills. I have several times known flax very materially injured by 
these depredations ; to prevent which, some people cross the Geld in different 
places, with strings tied upon poles, and stuck up and down with feathers or 
pieces of strong paper of gaudy colours, which, by twirling and fluttering in 
the wind, scare Ihe birds and prevent ihera from alighting on the flax. I have 
tometime* however known them become so hold as to despise these terrors ; 
it woold therefore be prudent, whatever other precaution may have been taken, 
to watch tbe field pretty regularly lill the danger be over. 

If weedi should stil! appear among the fiax, notwithstanding the care taken 
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tD clean the ground, they roust be carefully pulled before they advance too far 
and here will g'enerally end the labour of the husbandman. But before I leave 
this part of the Euhject, there is atill one cause of failure which deserves to be 
noticed. When flax is luxuriant, and the weather proves rainy, about the time 
the capsules begin lo form upon the top of the stalk, it is pressed down to the 
ground, and aometimes remains so, lying so flat, that not only air, lo form any 
tolerable quantity of flax upon it, is excluded, but it rota entirely. To remedy 
this, the French flax -cultivators taught to spread the whole field with boughs, 
■upported on little forked slakes of a few inches long ; by these means, they 
nlleged the flax would not only be drawn up to a greater height, but also sup- 
ported always in an erect posture. But this is a very Irouhiesome expensive 
process, and never can become general. Even when boughs can be had at 
band, which is seldom the case, it is a tedious business to support them, and 
spread them properly over the field. Besides, the close covering of branches 
contributes to interrupt the free course of the air, and renders the stalks soft 
and weak towards the root ; and if the flax rise to a great height, and the' 
■eason prove rainy, it bends over the branches, and lodges so close, in some 
places, that the air caa have no etTect upon it; and though, by being kept at a 
distance from the damp ground, it does not rot altogether, the flax upon it is 
weak, and the quantity small. But it the soil be not too rich, — if it have beea' 
rendered compact by proper culture, — if ihe seed be sown betimes in ihe spring,' 
and the stalks not too much crowded by over thick sowing, there will seldom 
be danger of flax suffering by lodging. And if it should be beat down by 
wind and rain, and do not appear to rise of its own accord, I appre- 
hend there is a more easy and effectual way of preventing any bad consequence. 
For this purpose, having provided myself with a slender rod about f 
feet long, shaped like a large wooden sword, I insinuate it softly under tha 
fallen flax, raising it gently, in small quantities at a time, and turning it up to 
the air. I'his repeated, in a dry day, as often as the flax has been laid by re- 
turning rains, exposes every part, by turns, to the influence of the sun and air, - 
which confirms the flaxen fibre on the stalk, and makes the produce strong and I 
plentiful. Lest there should be occasion for this operation, the furrows ba^ 
tween the ridges in the flax-field should be cleared with a spade after sawing, , 
to leave a narrow alley for the operator's feet lo move in, without injuring the' 
crop. Flax may thus be saved from rotting in wet weather, for the fourth part ' 
of the expense of covering it with boughs, end even this, by attending to the I 
directions given, will seldom be necessary. 

The oflice of the flax-raiaer should end with his attendance on the growi 
crop. The processes which follow are not in the line of the husbandman, and J 
may be much better performed without him. These processes must therefortf 1 
be committed to other hands, before the culture of flax can become advanta-' | 
geous to the country, i 

Of the Millar or rough Preparer of Flai. 

If landholders should be disposed to promote the prosperity of their country; 
and improve their own revenue, by employing their tenants in cultivating ths 
material of the linen manufacture, it will be necessary to introduce a new clast 
of people, which 1 have already called the rough preparers of flax. The office 
of those people would be to purchase the growing flax from Ihe neighbouring 
husbandmen, to employ people to pull it, to steep and dry it, and to scutch or 
clean it, so as to prepare it for the band of the flax-dresser. In what manner 
it ought to be prepared, seems, by many, to be thought problematical. 

In former times, flax was generally cleaned in Scotland, by means of a hand- 
instrument, called a clove, which was a slick about four or five feel long, with 
deep groove of a foot in length, cut out of the side, at one end of it ; the sides 
of which groove were armed with two pieces of blunt-edged iron ; a piece of 
wood WHS fitted into this groove, one end of it being confined by a pivot pagsin^ 
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tijrough it and the aides of the groove ; the other was left at liberty to fly out, 
by turning: o" tlie pivot. This instrument the operator held in one hand, hav- 
ing the command of the moveable piece with his finger-ends, and in the other, 
a handful of flax, which had been previously hruised, till it was become some- 
what [iliant, by heatintr on a stone with a hand-mallet, and rubbing between 
the hands; and putting the flax between the moveable piece which hung' out 
and the body of the instrument, he pulled up the moveable piece to press tha 
flax against the armed edges of the groove, and thua drew the flax over ihem, 
continuing ihe operation till the flaxen fibres were freed of the reedy parts of 
the plant. The dressing wa* afterwards finished by drawing the flax over the 
points of thick-set rows of sharp iron or brass pins, kind of rude models of the 
heckles now in use. 

This old method being thought too tedious, milts constructed to go by water, 
driving a horiiontal fly with four arms, and sharp-edged scutchers of hard 
wood fixed to the ends of them, were introduced to perform the office ; and it 
is now become the common practice to clean flax by means of these engines. 

In the Low Countries and in England, flax still continues to be prepared b7 
hand labour. The operator impending a handful, after it has been hruised, over 
the edge of a bench, with one hand strikes it with a wooden bill, shaped to an 
edge, held in the other, till the reedy parts are beaten away, and the flax 
cleaned. 

It is something remarkable, that, in Scotland, where tha price of labour was 
then low, recourse should have been had to machinery to shorten a work, which 
in Holland and England, whore labour is dear, they still think it prudent to 
perform with the hand. It seem^ reasonable to think, that machines, pro- 
perly constructed, and judiciously applied, might perform the greatest part of 
the business, as well as it can be done by (he band, and greatly mitigate the 
expense of preparing. The application of machinery, however, has seldom 
been less successful than in this instance. It is the common complaint IhaC 
much flax is cut down and wasted in the mill, which might have been saved by 
hand labour. The momentum of (he ordinary scutch ing-m ills has been sup- 
posed too great for the purposes (o which it is applied. It has also been 
observed, that the horizontal position of the scutcbjng-fly, which strikes the 
flax at right angles, as it hangs over i(, is loo severe. For (his reason, the per- 
pendicular fly was much talked of some years ago; but I have not heard 
its coming much into use. 

It must be acknowledged that, according to the present arrangement, the 
subsiitutinn of machinery in place of hand labour, for preparing flax, has ob- 
structed instead of facilitating improvement in this branch of industry. By 
relying on the execution of the mill, the attention of man is in n great measure 
removed. The flax-raisers, without making any discrimination of the different 
qualities of their flax, huddle it all together in a confused manner to the mill. 
The millers keeping no more hands than what are barely necessary to expose 
Ihe flax to (he action of the machine, and those preparers not being deeply 
interested in (he success of the operation, the work is often passed over in a 
slovenly manner, and all kinds of flax subjected promiscuously to the same 
treatment, without any pains being tat^en to distinguish (heir diSeien( qualities. 
Sorting should begin when the flax is pulling. The most cursory observation 
will show, that even on the most equal soil, and after the most careful sowing, 
the flax is not all alike. Attention should be paid to these diiferences, and 
stalks of the same degree of ripeness, firmness, length, and thickness, put in a 
bundle. This discrimination should all along be kept in view, and the nature 
of the preparation adjusted to the quality of the flax. In the French Nether- 
lands great attention is paid to this particular. People, become skilful by ex- 
peiience, are employed (o inspect and sort the flax before the cleaning be 
begun, and that part which they find fit for the finest purposes, is deemed too 
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B leathern apron before them, take anJ scrjpe, handful after handfu], upon their 
lap, witii a long' blunt knife, till il be cleaned, After it has been made as clean 
as possible with the knife, the die'sing is finished with hand-brushes made oa 
pnrpose, and the flax is ready for the spinning-wheel, without the application 
of any other inslrument. This accurate assorlmenl of flax, which ia found to 
be of great importance in those places where the most refined branches of the 
linen manufacture have so long been practised, is totally excluded by the pre- 
■ent mode of cleaning flax at the mill in Scotland. 

The application of machinery would neverlhelees be of great service, under 
proper regulations. Notwithstanding the clamour which disappointment baa 
laised against the scutcbing^-uiills, there is nothing' in the construction or im- 
petus of these engines to pievent flax being cleaned by them in ihe most ad- 
vantageoua manner, provided the previous processes have been skilfully con- 
ducted, and the flax properly fitted to undergo the operation. Commoo sensa 
will inform us, that flax must suSer less, the less resistance it makes to ths 
stroke of the fly; and, therefore, the more pliant it is made by breaking, 
before it be subjected to the mill, it will stand the better. The imperfect bruis« 
ing given at mills, is seldom suflicient for this purpose; but when the reedy 
part of the plant is so thoroughly broken, that the flax becomes supple and 
pliant, and each handful carefully made even at the ends, it scarcely suffers by 
the velocity of the engine. It is well known that all flax produces belter at tlia 
mill, where there is water enough to drive it freely, than when it moves heavily 
for want of water. The velocity may, indeed, be too much increased ; but the 
judgment of the miller must teach bim to avoid that. To make a fair trial what 
was the must advantageous manner of cleaning flax, I took a quantity which I 
raised, and having got it bruised by the hand-mallet on a plain block, and 
afterwards broken more fully with a Dutch hand-break, an instrument which 
presses it between two rows of blunt-edged parallel spars of hard wood, the 
edges of the spars, in one row, passing into the interval between two spars in 
the other row, [ had a part full cleaned with instruments for scutchingwith the 
band, a rough part cleaned in the same manner, and afterwards finished in the 
mill, and a part cleaned altogether by the mill. The produce, from equal quan- 
tities, cleaned in these different manners, with the rate of charges on each, ii 
as follows : i. d. 

Cleaned by hand instruments . - - - - produced 19.25 lib., cost 3 6 
Cleaned partly by band, partly by the mill — 18.761ib., cost 1 11 
Cleaned altogether at the mill ----- — 18.54 lib., cost I 7f 

The first, which is rather the greatest produce from the same quantity of rough 
flax, was less perfectly cleaned, and the tow (the refuse of the flax) less valuable, 
and the expense more than double the last. The produce of the last is less than 
that of the second, by a small fraction ; but it was afterwards discovered that 
a bundle belonging to the last, had been left in a dark loft where it lay, which 
would have made it fully equal to the second (8). The result of this experiment, 
which was made with great care and impartiality, shows that the machinery of 
the flax-mills is sufficiently adapted to the purpose for which it is intended, and 
that the little eflfect which the introduction of these machines has had to in- 
crease the quantity of the material of the Uncn manufacture, is not owing to 
any deficiency in the contrivance, but to the little skUl and care with which Qos 
is generally managed, before it be sent to the mill, and the little interest those 
who work at the mill have in the issue. 

Introducing the line of employment above recommended, would remove these I 
and other obstacles to improvement, in providing the material for our most 
standing manufacture. People employed in working on an article which they J 
were deeply interested in turning to the best advantage, would be studious ta I 
remedy every defect, and particularly, in preparing the flax for the operation of, I 
the scutcbing-fly. Machines, upon the principles of the Dutch-break, above- I 
mentioned, might easily be made to go by water, which, after the flax had been | 
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a liulo bruised, woiiU more fully supple it ; and the operator having his hands 
free, would he able lo keep the flax even and neat. Machinery, in auch cir- 
ctimitanccB, would prove a great assUtani:e in the preparation of flax, and 
brio? thai material to the market in the beat condition, at the least expense. 

Where scutch tng-m ills were wanting, new ones mtg^ht be erected, on the 
it pereonial streams, within the districts of their respective em- 
ployments, constructed upon the moat approved principles. One mill may lie 
sufficient to prepare a thousand stones of flax, nr the growth of thirty plough- 
gates. The tenants of those mills ought to be diligent attentive people, who 
iwledge in managing rough flax. Some people of this description 

e lo he found in the country, and they would become more numerous as the 
n of flax-raising rendered their service necessary. It voutd be propsr 
that they were people of good credit, possessed of a little slock to carry oo the 
o that they might give sufficient security tn the husbandmen for the 
value of the flax, payable at Candlemas following, and make regular payment 
when it became due. 

The preparer would employ a number nf hands, in the latter end of summer 
and autumn, in pulling, watering, drying and laying up the flax he had pur- 
chased, and those people working constantly at one kind of employment, along 
with a master, whose interest it was to have every thing done lo the best ad- 
vantage, and whose whole cares were engaged that way, would every day 
acquire more dexterity and expedition ; and the processes in which they were 
employed, would be cheaper and belter executed than they could possibly be 
under the husbandman, whose attention is always much divided, but particularly 
at this season of the year. 

The value of the flax-crop depends greatly upon the skill and attention with 
which the pulling and watering are conducted, both which require a critical 
exactness. Flax ought never lo be pulled, till it has arrived at full perfection. 
and begins to give tokens of decay, by shedding the greatest part of its leaves. 
and changing the green colour for a faint yellow; nor remain long in the 
ground after its vegetative life ceases. Unripe flax is generally weak, dry and 
dark coloured 1,9) : when it is allowed to stand long after it is came to maturity, 
the fibre becomes rigid and unpliant, tinged with a brown colour, by the resi* 
duum of the juices drying upon the surface of the stalk, which sometimes can 
scarcely be removed by bleaching. 

But when flax is just allowed to stand till it come to maturity, the flaxen 
flbre having attained its utmost perfection, is generally strong and of a fair 
colour, having a shining glossy surface, and feeling soft and mellow in the 
hand, separates freely in the working, and is every way most valuable. Besides 
the advanta-:e to the flax, by suffering the plant to be pretty ripe, much might 
be obtained by saving the seed, [t is an opinion commonlv received, that Qax 
degenerates by being repeatedly sown in this country; and for that reason, the 
greatest part of our flax-seed has long been imported from foreign parts. I 
have long ago known people who had continued for a course of years to sow 
seed of their own saving, and had always as good flax as any of their neigh- 
bours who sowed foreign seed. Oo the other hand, 1 have repeatedly seen 
home-saved and Riga seed sown on contiguous ridges, in equal condition; and 
though (he former was apparently as fresh, and spiung nearly equally well at 
first, failed before it attained maturity, and turned out a crop inferior to the 
latter. How shall we reconcile this difierence P There is nothing in the sup- 
posed tendency of flax to degenerate, in this country, to solve the difficulty 
which here occurs. 

It is become an established maxim in agriculture, that plants degenerate by 
b«ing long sown successively on the same fields ; and it is, therefore, thought 
prudent to change teed frequently from one place and soil to another. I neither 

Entsod to controvert this, nor dare 1 aflSnn that such observatioas as I haw 
ad opportunity of making, tend uniformly to support it in ail cases. The d^ 
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(feneracy against wbiuh huibandmen propose to guard by changing seed, ia rather 
of the seed than the stalk ; stately stalks are frequently found bearing seed of a 
very mean quality; and by some changes of seed, the extent of the stalk ia 
abridged. Wheat, barley, oats, and rye-grasa seed, brought from the Bouthorn 
parts of England, and sown in Scotland, though the ear be plump and plentiful, 
produce a short dwarfish stalk the first year, A change of seed producing such 
an effect would be unfavourable iu flax-r^iaing ; and, indeed, it has been said, 
that flax-seed from Pennsylvania, where the summer is warm, generally produces 
ihort flax. (10) And probably there may be other causes for seed saved in Scot- 
land failing, tlian the tendency which the plant is sjid to have, to run to dege- 
neracy in the country. 

The germinating power of all seeds which remain long enough in a certain 
degree of damp, is destroyed. A less degree may weaken, without totally anui- 
hilating this power ; and a less perfect stalk may be the oSspriog of this dimi- 
nished energy. (1 1 ) The seed capsules of flax, when first stripped from the stalk, 
contain a great deal of juice, which, if not quickly carried olT, by being exposed 
to a dry air, very suddenly fernients, and produces a greater or less degree of 
this noxioua damp. The weather, in Scotland, is frequently nioiet and showery 
at the time of flax-pulling; and the country people have often neither time nor 
conveniency to bestow all the pains necessary, in such circumstances, to preserve 
the seed. Hence, it may be presumed, that the ficotch flax-seed is leldom ia 
the most perfect state of preservation ; and, therefore, not in condition to pro- 
duce a perfect stalk. From reasoning in ibis way, I was led to make soma 
attempt to discover how the matter stood in fact. I, therefore, as soon as the 
capsules were rippled from a little flax I had raised, laid them on a kiln, covered 
with perforated bricks, which had been previously heated for tlieir reception, 
and continued to keep up a moderate heat, turning them frequently till they 
were dry enough to be beat out. Although I was no way deterred by the pre- 
valent opinion, that the germ of flax-seed is destroyed by the heat of a kiln, I 
made trial of this seed before it was sown, in the following spring, and had the 
pleasure to find, that of upwards of two hundred grains which 1 had put into 
the earth, between two folds of a woollen cloth, not one remained unsprung. 
After it was sown, it sprung up more quickly and equally than any 1 observed in 
the neighbourhood, and became, in the end, a very valuable crop, yielding at 
the rale of upwards of sixty stones avoirdupois per acre, of scutched flux, part 
nf which, when dressed, was spun to fourteen hanks of the Scotch reel in the 
poond. 1 have still continued since, in the same manner, to save and sow my 

a seed, without being able to discover any appearance of the plant degene- 
rating. I have also given some of this seed to others, by whom it ba^ been con- 
trasted with foreign seed ; and some of thera have informed me, that the former 
was more forward in growth, and atiained a greater height than the latter. I 
made a very fair trial myself, in the fourth year after 1 had begun this prac- 
tice. I divided a ridge of my flax-field into two equal halve?, by running a nar- 
row channel, with the mouth of a spade, along the middle of il. The one half 
n with very good Riga seed , the other half with the same seed with the 
rest of tlte Geld, which was the kiln-dried seed. There was no difference be- 
tween the two Bides of this ridge, in soil or culture, nor did there appear any 
difference in the crop. I had the opportunity to examine it every day, and 
could not say that the one seed gave any signs of superiority over the other. 
Soih attained nearly the same height, and both were ready to pull at the same 
time. Each were kept apart, and wrought separately in the mill. The scutched 
flax of both, was similar in quaUty, and the quantity very little difierent ; the 
advantage was rather in favour of tlie home-saved seed, but not so considerable 
as to infer any superiority in the seed. The average produce of the whole field, 
was at the rate of 77 stones avoirdupois per acre; but the ridge upon which the 
experiment vm made, was far from being the best. The other aide, which bad 
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s ittatt boiiom. and. lying a liLiia higher, wa better expwcd to die action at 
the air, prmluced at the rate of opwards o( lOOitonea per acre. (13) 

Wbat bu been said, will, I hope, convince the reader, thu Sas propagated 
to thit CDUntrj, bai not the Tatal tendency to degeaeraliaa wbieh haa been 
imagined ; and, that if it vere once discovered by fair experiments, wbeiber anj 
kind of «eed be more proper for producing flai of a good qiidlity than aoatbcr, 
ibat ■ee'l may be preserved and gown, for a considerable time, without any daa- 
grer, li parn4 be taken to dry the capaulea immediately on a kilo, a« aLove-meo- 
tiioed. Tuereitnoway of preierTing»eed in a perfectly Boond state, in aHkJmli 
of seasaos, mi certain a* kila-drying ; and it would be well for Ibe people in tho 
mountaiauui parts of the country, wbere the iiarvent raiof are so often prejs- i 

dicial, if (he practice were extended to the saving of corn-ieed. They would 
not then need to complain to much of the degeneration of their crops, dot 
imrur such fretitieni trouble and expense in changing leed. I have long ob- 
served, thai ail kindi of seeds which have been BKeated on a kiln, before thejr 
iiad remained too lung in d^mp. had the most qaick and vigorooi ^erminatioa. 
i acknowledge, that the germ may be destroyed by ihe heal of a kiin; ImX It 
requires a considerable degree of beat to doit ; aud. witha very little JQilgmem, 
that degree may always be avoided. There it no seed so well fortified against 
such injury as &ax, when it b inclosed in a thick capsule ; and therefore, there 
is the greater safely in kiln-drying it. It requires, indeed, a good deal of dry- 
ing to preserve Bax-seed shut up in juicy capsules, and might interrupt Use 
other business of the roogb preparers of flji, at this hurried teaaon ; boc a 
lateral branch of employment would prubably strike out, to remedy this incoa- • 

venicncy. People who were onable for mote lahorioua exercises, wovld baj 
and cany away from the preparers, the seed capsules, at the time of nppliog 
the fldx, and by providiitg themselves in prnper accommodations for drying and 
storing them up, and paying constant attention to the business, the seed raigist i 

be in as perfect preservation as that of any niber country, and, perbapa, prim 
at well in growing. Thus might the expense of importing seed, and the liak 
of Its being injured by sea-damp, be avoided : a change from county to coan^. 
or from parish to parish, might beaseSECtual as froo) one kingdom toanolfaer; 
and B^so, when the cultore of iai wad become general, anil all the seed care- 
fully preserved, there aould always be a great surplus for the osa of the oil- I 
mill, and for feeding cattle, for which it is very serviceable. 

In countries wbere the culture of Sax is much followed, it is costamarf to 
suffer port of the Sax which appears to be of the least value, to remain unpolled 
till the capsule be somen hjt wiihered. and the seed quite plump 3i>d Gun. and 
to dry this Sax in the Geld, and tick it up, that the seed may be preserved and 
beat out in the spring for sowing. There is no doubt, but the most beautiful 
and perfect seed may be procured in this way ; but it is certain, that flai is in- 
jured by wiihering long in the sun. after it has ceased to vegetate; and it is 
equally certain, that sevd wtll preierved, will produce a perfect stalk, thoi^h it 
buve been reaped before it arnveJ at its uimosi plumpness. But if it be de- 
sired to save seed upon the sialk, to injure the flax as little as possible, after it 
is pulled and bundled up io adiy day, it should be set up in shocks, taming the 
side of each bundle, which had bi:en in the inside of the shock, outward twice 
a^day, for three or four days, till it be a liiile dried ; it may then be laid together 
in long piles, the thickness of one length of the flax, supported upon low trestle*, 
to let the air pass nnder it, and lightly covered with thatch, to defend it from (he 
■un and rain. Fiat will dry calmly in this manner, so as to keep in a rick, with- 
out the flaxen fibre being very much discoloured or stiffened by the scorching 
of ihe sun. 

The tteepmg orwalenngof flax, is a very impoTtaol procets. which can never 
be properly managed, but by people who have acquired knowledge of il by 
n axpcrincc aad cootineed obMnaiiou. To make the filaments of Aax sepanM ' ii 
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freely rrom one another, and from the reedy part of the plant, the steeping must 
be continued, till a pretty strong putrid fermentation having commenced, and 
^ne on for some time, the inward reedy substance, which U leas Grmly 
nected than the fibrous integument around it, bo a g'ood deal decomposed, 
easily separated from the Sax in scutching. It is impossible for people occupied 
with a variety of other cares, properly to manage this nice process. Their im- 
patience to have it over, aeldom suffers them to continue it for a sufficient leni^tii 
of time, and their want of leisure, to vary it as the case requires. Accordingly, 
Scotch Sax is seldom steeped enough ; hence, a great deal is lost by the lon^ 
severe working it require?, before it can he cleaned from the reedy fragments, 
called skose, adhering to it ; and what is left, is rigid and unplianl. 

Stripping the capsules from the new pulled flax, upon a row of pointed iron 
pins set in a board, which is called rippling^, has been condemned by some aa 
injuring the flax. But flax, when new pulled, is not very tender. If it be dry, 
as it ought to be when rippled, I never could observe any material injury it 
Buffered by the operation ; and removing the greatest part of the capsules, 
makes the flax more easily handled, and prevents the bundles from taking hold 
and tearing the stalks out of each other in hfting ; so that the rippling, befors 
it is put into the water, is rather an advantage, though the seed were of littla 
value. 

Flax, in different states, or of diflerent qualities, requires longer or shorter 
Iteeping; that which lies a small stalk, requires more steeping than that which 
has a thick slalk; that which has a firm hard stalk, longer tban that which is 
soft and weak; green flax longer than ripe. Flax being sorted accoriiing to 
these characters, each sort ought to be put separately into the water, that none 
may be taken out before it be sufficiently steeped ; for, it must always be re- 
membered, that the success of the future preparation, and the quantity and 
wlue of the produce, depend much on this process being carried to a proper 
length 1 and there is commonly more loss by stopping too soon than by carry- 

The water in which flax is steeped ought to be pure anJ soft, not impregnated 
with any metallic admixture, nor loaded with light small particles of earth. 
Mineral waters counteract the natural fermentation, and prevent the Sax from 
(oftening by steeping ; some of tliem, however clear they appear, communicate 
a stain wliich can scarcely be removed by bleaching. Water loaded with clay, 
has something of the same eS'ect ; particularly a kind of blueish clay, very so- 
luble in water, which mineri caU mud, leaves a very strong dark stain. Wo 
have formerly been taught, that the best manner of steeping flax wae to put it 
in a pond or pit, just large enough to contain it, the water of which must bo 
somewhat corrupted, before the flax be put into it; " because," it was said, 
" a great quantity of circumambient fresh water weakened and wasted the flax, 
by washing away its oils ; " by which is probably meant the essential oils of the 
plant. This is a very absurd doctrine, neither founded on reason nor supported 
by fact. Although the Dutch, from their situation, are obliged to steep their 
flax in corrupted stagnant water, it is no cause why people in diff"erent circum- 
■tances should do the same. The use of the water is to moderate and equalize 
the fermentation, which naturally takes place in vegetable subsiances lying in a 
wet state, not to increase it. if the water be unequally cold, as is tlie ease in 
pits made in bogs, where the supply of water arises from the bottom, the flax 
will be U[)equatly steeped ; if the whole of the water be excessively cold, the 
fermentation will be prevented, and the flax will not separate freely from the 
those ; but flax will be perfectly well softened by longer steeping, though the 
warmth of the water be very moderate. 1 haire known flax work very freely by 
being steeped in water, in which the thermometer stood always some degrees 
below 48". The fibrous integument of the flax plant, the material of the linen 
manufacture, seems to derive its origin and nourishment from the external ^^^J 

1 green bark by which it is surrounded. It begins to form at the root, and liaet ^^^H 
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gradually as iis lupport is required, foliowing the growth of the plaot a few 
iDche* below ihe lop, till the dowers are put forth ; after which it soon extl^^lds 
to the very summit. When the plant has attained its full height, and begios to 
approach to maturity, the greeo bark bein^ exhausted, in the course of ita ^ 

office of nonrisliing and protecting the young tender filaments of flax, ti dried 
to a thin pellicle, which afterwards dissolves in ibe water, or flies away in dust 
in the scutching. As the fibrous integument has attained its full consistence 
before pulling, it can derive no further benefit from the other component parts 
of the plant, Tlie gross fetid matter which flax, while steeping, ao copiously 
emits, liows from the cellule of the plant ; if it be allowed to settle and Ei up i 

■ the exterior fibres, it may corrode and weaken them, or communicate a stain 
which bleaching will not easily remove, but cannot possibly be of the least ser- 
vice. Simple steeping in water cannot extract vegetable oils, though a strong 
putrid fermentation, which must be moat violent when there is no influx of fresh 
water to elby it, may set some of them at liberty ; but if flax could be wasted 
or decomposed by the gentle motion of pure water for a few days around it. 
how coutd it stand the stroke of the mill, and the action of repealed boilings 
in strong lees of alkaline salts, which it afterwards undergoes P The truth ia, 
that the stalks of new-pulled flax may be boiled in waier, tilt the parts are so 
fully separated that they may be scutched easily, without the strength of the 
filameots being any way injured. Since the quantity of surrounding water, so 
far from injuring flax, tends to make the process of sleeping more safe and 
efiectual, it is surely proper to steep flax in plentiful pools of pure soft water, 
or to have a con^ant stream of such water paesing through it, which also 
washes away some of the grossest impurity, and facilitates the future labour of 
the bleacher. (13) 

Any natural hollow, covered with a close carpet of grass, into which a plen- 
tiful stream of pure water can be diverted (by running alont; some grassy 
furrow to preserve its purity), and efl'ectually retained by a dam, makes an 
excellent pool for steeping flax. Where the pool is to be dug in the ground, 
the bottom and aides ought to be lined with grassy sods, to prevent the flax 
from coming in contact with the clay ; and, in all cases, there ought to be a 
stream of fresh water continually flowing in. In this manner may fla.t remain 
safely under water till it be fully mellowed and its parts separated, ao as to work 
freely in the mill, without any necessity of exposing it afterwards to the dew 
and rain, by leaving it spread upon the grass, a process which I cannot recom- 
mend : for though the reedy part of the plant (the shose) will weaken and con- 
sume under the influence of the weather, the flax being more immediately ex- 
posed, always weakens and consumes in as great a degree. When flax is covered ' 
and surrounded by plenty of fresh water, there is little danger of iis being 

■ injured hy a few hours too much steeping. 1 have left a few bundles remain- i 

ing in the water from ten to eighteen days after the rest, when the thermo- 
meler immersed in it stood from 50° to 52°. Upon trial, 1 found that the 
quantity of flax upon them was somewliat diminished, in proportion to the time 
they had been steeped ; but what remained WBs very little weakened, and it was 
much mellower than the rest. By the time that flax is twenty-four hours in 
the water, a confiderahle fermentaiion has commenced ; this goes on for five 
or six days, the flax floats, air-bubbles rise to the top of the water, and tbe 
thermometer among tbe flax, stands two or three degrees higher than in the 
water, at a little distance. After this the fermentation gradually subsides, the 
flax falls 10 the bottom, and there is no longer any sensible difference of beat. 
A few days after this, the flax will he well steeped. The length of lime will 
vary with the heat of the weather and ihe quality of the flax. When it is fully 
steeped, no capsules remain adhering to the tops, the stalks feel soft and pulpy, 
and the flax separates from them upon tbe least touch. 

iWhen flax is aufliciently steeped, it is so soft and weak at the time it is take n | 

out of the water, that a quantity of italks, two inches round, may be piiIlBJ|^^H 



asunder between tlie haniis. Ii muat then be handleJ with the greatest tender- 
neas, treated softly when it ia ringed in ihe water, aod gently carrietl un a hand- 
litter, and laid in single bundles upon the nearest green bank. Though it be 
improper to allow flax to lie long spread upon the grass, it is the moat regular 
and expediiious way of drying it, to spread it thin ini mediately, and to continuB 
opening and turning it, so that all parts may be exposed to the sun till it be dry, 
vhich will generally be in two days, in dry weather ; and then it must be neatly 
bundled up. 

After the rough preparer bad got all the fiax he had purchased dried, and laid 
up ready for the mill, he would have employment enough during the winter lo 
prepare it, and dispose of it when ready; and as his attention through the 
vhole year would be directed to one object, viz. to bring his Hax to the be«t 
account, he would daily become more expert in every part of that line of busi- 
ness in which he was engaged, and the different processes which come undsr 
his province would be performed in a much more masterly manner than they 
can be at present. People, whose sole employment was the preparation of flax, 
would be provided with every thing necessary for that purpose. Their ingenuity 
would be set to work, to have every implement formed upon the best construc- 
tion. They would provide ihemselves in pools, where there was plenty of soft 
pure water at command ; and as they would have much occasion for these, they 
would be studious to keep them always in the best order. They would carefully 
watch the critical seasons of pulling the flax, and taking it out of the water. 
Every handful would be distinctly aoried, and put with others of the same 
quality: it would always he fully steeped without being rotted; it would be 
tboruughly dried and well preserved. And lastly, the work of the mill would 
be incomparably better executed by people working on materials of their own 
properly, which they had been careful all along to put in (he best possible order, 
than by a miller preparing for hire, various parcels, huddled around him from 
different quarters, and in different conditions. It will be diflicult for any ono 
who has not had opportunities to observe (he loss and waste occasioned by 
errors in all the above articles, to form any judgment of the vast saving whicti 
would be made by a better arrangement. 
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It bai been ascertaineil by frequent and accarate experiments, (hat the cartli suSen 
very Htlle diminulion in pioporUoD to lbs bulk of the plants wbicb ic produces, e ' 
tequcntly tboae plaoti muit draw but a very inconsiderable part of their Bubstan 
tbat element. This is cotifirineij by tho experience of tbe practical husbandmi , 
always finds sucb parts of his land as have produced a pkntiful crop, in better order for i 
Ihe subsequent one, than those which have disappointed his expectuHons and yielded « I 
poor one. Land is injured by being wiought into a tougb paste, by wet labouring, bf I 
being continually ploughed and cropped without proper cleaning, till the roots and sei ' 
of weeds get universal posiession of it, and choke every thing which is sown upon it. 
till the tenacity of the earth be deacroyed by per|>etuBl stirring, so that the teDder ro 
of tbe plants cantiot take sufficient hold to wittaitand the drought, and support tlie plant 
In a proper posture to receive tbe fosrering influence of tbe atmosphere, or inhale the 
nbterraneous perapiration a which dispose the pores for tbe ad miasion of those influenc 
— till the ilestruclive vermin which batch in the earth, and devour Ihe roots of yon 
plants, get (ull liberty to multiply and can-yon their depredations, — and, tinallj', (ill ih* ■ 
earth, when laid to rest for want of ibis tenacity, cannot retain the roots of that hcrbas? I 
which abDutdfDrm a close cover over its surface, in order to contain the internal heal, and I 
defendit from thestorms andrainawbicb waste and wash away tbe soil. In Scotland, lh« 
harvest frequently is not greater in proportion to the greater extent of tillage. The re> 
turns from many fields, is sometimes not adequate to the eeed and expense of labour 
bestowed on them, HIand were never sown with grain, till it were in condition to 
produce a good crop, and laid always to rest, before it were disqualified to hear a close 
cover ofgiasa, a greater quantity of corn would be produced upon less land, and at a 
lesB expense of culture, and, at the same time, more food for cattle. Upon the whole, 
if huabandmen were so eaay in their circum stances, as to be able to follow a better 
course of agriculture, the land produce wonld be greater ; aail cultivating flax to supply 
majiiifacture, as it would bring the raouey into the hands of our own husbandmea, 
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thfl majiiifacture, as it would bring the raouey into the hands of our own husbandmea, | 

^m which muat now be sent abroad, would certainly have that effect, ^^^J 
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(1) The siimincri 17B2 and 1784 
corn required s pretty itrong pull I 
of which hu been n>mctiiiiea oxcc 
ployeii in the harveit, tbat h handful hat not 
■ary to bind the theaf. 

(2) Directed by a reference in the Letten on National Induatry, I pcrufed tbi« Tract, 
in 0]jnnif 1785, sood after 1 began to oatcnd the present worlt. 

(3) There are tome other causes of failure, whi(;h are unDeueisary to be mentioned 
here, but will be taken notice of at we proceed. 

(4) What a blessing would it be to the people of the Highlantli, whose wretch ednesa 
Mr. Knox represents in soch itroiig colours, if the culture of ftax and hemp were 
properly introduced among them ? The valleys in that part of the kingdnm, tho jgh 
vnfit for cum, are remarkably well adapted to the production of these plants. The soil, 
enriched with the vegetatire sutstsncG continually washed down from the mciuntaini, 
is vigorous, and generally raises plants to a, considerable height ; there Rax, nourished 
by the moiit vapours and frequent showers, and defended from the scorching sun by 
the shade of the hills, would, for the most part, become a raluable crop. Hemp, which 
is much of the same nature, and requires a siniitar culture, would probably thrive 
equally wclL The backwardness of the harvest woulrl not be hurtful u> these crops ; 
they would coine to maturity before the equinactjal rains i.-ame on. A shorter interval 
of fair weather would be sulGcient to dry the steeped flux, when carefully turned out 
to the air, than what is requisite to prepare com for the harvosl-honie. The numerous 
brooks and rills which flow from the mountains, would every where supply watering- 
places for steeping the crop, and drive mills for preparing it. The deep indented bays 
of the sea would furnish a great port of the country with the convcniency of water 
carriage for transportiug the prepared materials coastways ; and the same conveyance 
wblcb carried away the flax and hemp, might bring corn for the use of the inhabitants. 
— The culture of Rax and hemp would also be an excellent preparative for sowing arti- 
ficial grosses for fodder to cattle ; but it is not the best practice to sow grass-seeds with 
flax. When the grass grows vigorously the flax generally proves shorter, and the Baien 
fibre is weakened towards the root of the stalk, by being smothered by the young grass. 

(5) I donot mean to assert that repeated hoeingg will entirely destroy nil the kinds of 
those peruicious reptiles ; some of them make their abode among the principal roots of 
plants, and remain flited there, gnawing till they have destroyed the gounl which 
afforded them protection. There are many dilferent tribes of this destructive class. 
The instructions for cultivalmg flax, formerly published under the authority of the Ho- 
nourable Trustees, assert that one kind, there called the coup. worm, will not injure flax. 
What particular insect this may be, 1 know not. I am certain that one of the most 
commou and most destructive kinds, that which afterwards becomes tbe gad-fly, and is 
equally luiscbievous in the air as it bad been before in tbe earth, devours flax indiscri- 
minately with other plants. It would be unprotitable to search the systems of nomen- 
clatorsi to give the names and transmutations there assigned to them. It is sufficient 
to observe, that tbe most, if not all of them, are caterpillars or inaeats in a middle stale, 
between embryo and perfection ; it is therefore plain, that repeatedly stirring the 
ground must crush many of them, expose them to injuries, and pat them into situations 
less favourable for their advancement, and so diminiab their numbers. 



(G) The French people brought over here, a number of yea 
in raiding flax, insisted much on the land being oa rich ai 
giring fresh dung for the flax-crop immediately before sow 
pcct that they were either ignorant or wished to mislead ; 



1 ago, to instruct the Scotch 
passible, and especially on 
ig. There is reason to sus- 
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rich land, heaving, at the same time, with the fermentation of putrid substances, can 
produce any plant with a firm stalk, covered with a thick tough rind. This I am po- 
sitive ia the caae in Scotland at least ; for I have always found, by experience, that flax, 
raised in such a manner, is neither productive nor of a Gne quality. 

<J) I apprehend I have made some mistake in this experiment ; for when I sow flax at 
the rate of seven or eightpecka per acre, tbe aeeil seema to fall much thicker than Ave 
grains in the inch ; but when 1 hai'e reckoneil the stalks on a aquare foot, I have n 
fuuud more that) five perfect stalks to the inch, and seldom so many. 
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(B) The whoU at the flax alluded to wbi 2li ihreikve bqi] 6 ahesvcB ; of this. 13 threavei 
tnd 3 abeavGi were rough cleaned with han<t inslrumenu, anil finished liy the mill, 
wblcli produued 122 tlb. avoirdugioie of scutcheil flax i the reat waa neatly buaiUeil up in 
threavea, and the three odd iheavea In a little bundle bjr themBelvM. Two threavee of 
thJB were haiid-BcuEched in winter, and produeeil, aa abnve, 1<tj lib. But the cleaning 
In this manner proved ao taborioua and expeotive, that I aloppeil. and acut the remain- 
ing II threavci to tbe mill; the produce from which was IK pound*. In the mean- 
time the circutnatance of the odd sbeavei was qiiiio forRol. and never more rei^ollected 
till the year following, when they were found by chance in the place wbere they had 
IieeD laid. The three aheavei onght to have produced I pound 12 hundred parts, which, 
Mth 102 and 19.2a, makea 122.37. I have been more particular in natraiing thi« ex- 
periment, aa it turned out contrary to the prejudicea 1 had' adopted in common 
with othera. 

(9) A mietaken notion prevails tbat Sax iB the Rner for being pulled green. The 
French ln«tructora, mentioned in a former note, are said to have taught tlie aame doc- 
trine i in fact, however, it ia very erroneous ; it is not reasonable to suppose that flax 
will be tine in the flower, and coarae when it cornea to aeed : in this country. Sax [lulled 
before it cornea to perfection, ia alwaya of tittle value. And since the above vsos wiilteD* , 
I had an opportunity of conversing with a gentleman, a native of the Cambresia. whd 1 
Aas been concerned In the cambric manufacture, and ia well acquainted with all thor I 
proceBsea upon flax, who iaya Che cat* i> the aame in tbe Notherlaitda, and that Llidr' I 
rule for pulling flax in that country, Is the *amo with th^t given in the text. 



(11) In the year 17S2, when the crop waa ao much injured hy the harvest fmat, tliat'1 
there was great fear of want of aeed lor the cniulng sprlni;, 1 made many little eipe* f 
riments on oats which had auflercd from the chilling damp, to aeo if any of It might be i 
trusted for the spring sowing. 1 found that more of these injured Boeds, than I could I 
have expected, pat forth roDii j but the roots were few anil weak, compared with thoN I 
*f woU preserved grain, and they were many days later in springing ; the roots atnt I 
■were fewer and weaker, in proportion to the degree of injury which the aeod Beemed I 
to have Buffered ; and some of ihem which |Jut forth two or three eraall roota. roltad' f 
away, without producing a blade at the other end. I left some of this damaged corn to I 
grow up in summer, in a Boft wall prepared soil. The blades were weak and ileuderf I 
but every plant seemed to make efTorts to put forth new roota near the surface. A few I 
which succeeded, became large luxuriant stalks, and the rcat fell down and withered, f 
before tbey were eight or nine inches high- 

(12) The whole Held was the exact eiKhth part of a Scotch acre- There were 
•heaves or beeta, aa they are crvlled, pulled from it. Every 40 beets of the best, pro- 1 
duced 22 pounds of ecutchcd flax; >o that if it had all been equally productive, there I 
would have been SZSJ pounds on the fleld, or a tittle more tlian 113 stones on on a ~ 

(13) Aa the softest water, that ia, the water freest of all fossil admixture, ia fit 
for steeping flax, rivers and streams which have a long courae fully expoaed to the t 
generally poa^eBsing that quality in an eminent degree, are, excepting for the dan., . 
of floods, very fit for the purpose. For the benefit of manufacture, the law prohibitii^ I 
the steeping of Bax in rivers, ought to be repealed, as an inviillous restraint upon use- . 
ful indualry. It ia very doubtful if this practics be so fatal to fish aa has been pretendedi , 
When fiax lies at rest in the water, little lishea are seen aporting around it in safety, 1 
Indeed, when water is polluted by rinsing flax in it, anch fisheH aa are overtaken in the I 
impure stream, before it is cleared by running, are stupified, but on coming into freal) I 
waterrecover, and, it is probable, none are killed but inch as are found in small atrean" 

' wholly impregnated with tbe mephitic matter which steeped flax emits. But whatevi 
'' ~ the case, the preservation of a few fiihca, for the amuarment of the Idle, ought ni 
come in competition with the general Industry of the coantry. 
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Flax, pulling or. — When the crop grows 60 short and branchy, as to 
appear more valuable for seed than flax, it ou^ht not to be pulled before il be 
thorouglily ripe ; but if it growB lon^ and not branchy, the seed should be 
disregarded, and all the attention given to the Bax. In the last case it ought 
to be pulled after the bloom has fallen, when the stalk begins to turn yellow, 
and before the leaves fall, and the bolla turn hard and sharp-pointed. When 
the stalk is small, and carriea few bolls, the flax ia fine : but the stalk of coarse 
fiax is gross, rank, branchy, and carries many bolls. When the Sax bas fallen, 
and lies, such as lies ought to be immediately pulled, whether ii has grown 
enough or not, as otherwise it will rot altogether. When parts of the same 
field grow unequally, so that some parts are ready Jor pulling before other 
parts ; only what is ready should be pulled, and the rest should be suETered to 
stand till ready. The flai-raiser ought to be at pains to pull, and keep by ilseir, 
each different kind of lint which he finds in his Geld ; what is both lonf and 
fine, by itself; what is both long and coarse, byitsetf; what is both short and 
fine, by itself; what is bolh short and coarse, by itself; and in like manner 
every other kind by itaelf that is of the same size and quality, (f the different 
kinds be not thus kept separate, the flax must be niucb damaged in the water- 
ing and the other succeeding operations. What is commonly called under 
grvicth may be neglected as useless. Few persons that have seen pulled flax, 
are ignorant of the method of laying it in handfuls across each other; which 
gives the flax sufficient air, and keeps the handfuls separate and ready for the 
rippler. 

Flax, BippLixci o».— After palling, if the flax is to be regarded more than 
the seed, it should lie some hours upon the ground to dry a little, and so gain 
lome firmness, to prevent the skju or harle, which is the flax, from nibbing off 
in the rippling; an operation which ought by no means to be neglected, as the 
bolls, if put into the water along with the flax, breed vermin there, and other- 
wise spoil the water. The bolls also prove very inconvenient in the grassing 
and breaking, in Lincolnshire and Ireland, they think that rippling hurls the 
fiax ; and, therefore, in place of rippling, they strike the bolls against a stone. 
The handfuls for rippling should not be great, as that endangers ihe lint in the 
rippling-comb. After rippling, the flax-raiser will perceive, that he is able to 
assort each size and quality of the flux by itself more exactly than he could 

Flax, stacking of —If the flax be more valuable than the seed, it ought by 
no means to be slacked up during winter ; for ita own natural juice assists it 
greatly in the watering ; whereas, if kept long unwatered, it loses that juice. 
and the harle adheres so much to the boon, that it requires longer time to 
water, and even the quality of the flax becomes thereby harsher and coarser. 
Besides, the flax stacked up over year, is in great danger from vermin and other 
accidents ; the water in spring is not so soft and warm an in harvest ; and near 
a yeor is thereby lost of the use of the lint ; but if the flax be so short and 
branchy as to appear most valuable for seed. It ought, after pulling, to be 
Biooked and dried upon the Geld, as is done with corn; then slacked up for 
winter, rippled in spring ; and slier sheeliiig, the seed should be well cleaned 
from all bad seeds, &c. 

Flax, watiainq and GHASSiNa of.— A running stream wastes the lint, 
niako* it white, and frequently carrie* il away. Locbt. by the great quantitj 




anti motion of the water, dao waste and whiten the flax, ihougli not so much 
BB running streams. Both rivers and locha waler the flax quicker Ihati cana!». 
But all flax ought to be watered in canals, which should be lii^ed in clay 
ground if possible, as that «oil retains the water best ; hut if a fi 
flo'l cannot be got. the bottom or sides of the canal, or both the bottom and 
■ides, may be lined with clay ; or instead of lining' the sides with clay, wliicb 
might fall down, a ditch may be du^ without ihe canal, and Glled wiih ciny, 
which will prevent both extraneous water from entering, and the water within 
from running off. A canal of furty feet lon^, six broad, and four deep, will 
generally waier the growth of an acre of flax. It ought to be filled wiih fresh 
soft water from a river or brouk, if poa*ible, two or thiee weeks before the flax 
is put in, and exposed all that time to the heat of the sun. 'I'he greater way 
the river or brook has run, the softer, and therefore the better, will the u 
1», Springs, or short runs from hills, are too cold, unless the waler Is allowed 
to stand long in the onal. Water from coal rr iron ia very bad for flax. A 
little of the powder of galls thrown into a glass of water, will immedialely 
discover if it comes from minerals of that kind, by turning it into a dark 
eolour, more or less tinged in proportion to the quantity of vitriol it contains. 
The canal ought not to be under shade ; which, besides keeping the sun from 
softening the water, might make part of the canal cooler than other parts, and 
lo water the flax unequally. The Sax-raiser will observe, wlen the water is 
brought lo a proper heat, that small plants will be rising q'lickty in it, numbers 
of small insects and repiilea will be generating there, and bubbles of air rising 
on the surftice. If no such signs appear, Ihe water must not be warm enough, 
or it otherwise unfit for flax. Moss holes, when neither too deep nor too 
■hallow, frequently answer well for watering flax, when the water is proper, as 
before described. The proper seaion for watering flax is from the end of July 
to the end of August. The advantage of watering flax as soon a* possible after 
pulling, has been already mentioned. The flax being sorted after rippling, as 
before mentioned, should next be put in beets, never larger than a man can 
gniep with both hia bands, and tied very slack with a band of a few stalks. 
Dried rushes answer exceedingly well for binding' flax, as they do not rot in the 
water, and may be dried, and kept for use again. The beets should be put 
into the canals slope-ways, or half standing upon end, the root end uppermost. 
Upon the crop ends, when uppermost, there frequently breeds a deal of vermin, 
destructive of the flax, which is efiectually prevented by putting the crop end 
downmost. The whole flax in the canal ought to be carefully covered from the 
•un with divots; the grassy side of which should be next the flax, to keep it 
clean. If it is not thus covered, the sun will discolour the flax, though quite 
covered with water. If the' divots are not weighty enough to keep the flax 
entirely under water, a few stones maybe laid above them. But the floxshould 
not be pressed to the bottom. When the flax is sufficiently watered, it feela 
Boft to the gripe, and the hiirle parts easily with the boon or show, which last 
U then become brittle, and looks whitish. When these signs are found, the 
flax should be taken out of the water, beet after beet ; each gently rinsed in the 
'water, to cleanse it of the nastiness which has gathered about it in the canal; 
and as the lint is then very tender, and the beet slackly tied, it must be care- 
fully and gently handled. Great care ought to he taken that no part be over- 
done ; and as the coarsest waters soonest, if difierent kinds be mixed together, 
a part will be rotted, when the rest is not sufficiently watered. When lint taken 
out of the canal is not found sufSciently watered, it may be laid in a heap for 
twelve, eighteen, or twenty. four hours, which will have an effect like more 
watering ; but this operation is nice, and may prove dangerous in unskilful 
baBds. After the flax is taken out of the canal, fresh lint should not be put a 
second time into it, until the former water be run off, iind the canal cleaned, 
and supplied with fresh water. Short heath is the heet field for grassing flax ; 
:, it fastens to the heath, and is thereby prevented from bein^ 
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blowD a«37 b; the wind. The beaih altc keeps H a Utile above the earth, amI 
»o exposes it the more equallr to the weather, Whetk snch beatb is not to be 
yot. links or clean old lea p^ond is the neit best. Lon^ grass ground* sboaM 
be avoided, as the grass gro«ing throagh ibe lint frequently spou. tenJer*. or 
rots it; and ground* exposed to violent winds should alio be Bvoidpd. The 
flax, when taken onl of (he vater, mast be spread very thin apon the ground : 
and being then very tender, it must be genilr handled. The thinner it is 
spread the belter, ai it i« (ben the more equally exposed to the weather. B«t 
it ODght never to be spread during a heavy shower, a* that would «3«h and 
waite the barle loo much, which is then excessively lender, but soon after 
becomes firm enough to bear ibe Tains, which, with the open air and sunthine, 
cleans, softens, and purifies the harle to the degree wanted, and make* it 
blister from the boon. In short, after the Sax has got a little firmness by being 
a few hours spread in dry weather, the more rain and sunshine it gets the 
better. If there be little danger of high winds carrying off the flax, it will be 
much Ibe better of being turned about once a-«eek. If it is not to be turned, 
it ought to be very thin spread. The spreading of flax and hemp requires a 
deal of ground, and enriches il greatly- The skilful flax-raiser spreads his first 
row of Sax at the end of the field opposite to the point from whence the n>nsl 
violent wind commonly comes, placing the root ends foremost; he makes the 
root ends of every other row over-lap ihe crop ends of the former row three or 
four inches, and binds down ihe last row with a rope ; by which means the 
wind does not easily get below the lint to blow it away ; and as the crop ends 
are seldom so fully watered as the root ends, the aforesaid over-lapping has an 
effect Uke giving the crop ends more watering. Experience only can fully teach 
a person the signs of flax being sofficienily graa>ed ; ihen it is of a clearer 
colour than formerly ; the harle is blistered up, and easily parts with the booa, 
which is then become very brittle. The whole should be sufficiently graaaed 
before any of it is lifted ; for if a part be lifted sooner than the rest, that which 
remains is in great danger from the winds. A dry day ought to be chosen for 
taking up the flax ; and if there is no appearance of hi?h wind, it should be 
loosed from the heath or grass, and left loose for some hours, to make it 
thoroughly dry. As a great quantity of flax can scarcely be all equally watered 
and grassed, and as the diflerent qualities will best appear at iifiing the flax off 
the grass ; therefore at that time each different liind should be gathered 
together, and kept by itself ; that is, all of the same colour, length, end quality. 
The smaller the beets lint is made up in, the belter for drying, and the more 
convenient for stacking, houaing, &c. and in making up these beets, as in e 
other operation upon flax, it is of great consequence that the linl be 
together as it grew, the root ends together, and the crop ends together. 

Flax-dressing. — For many ages il was the practice to separate the boon' 
core from the flax, which is the bark of the plant, by the following simple An 
methods. First, for breaking the boan, the stalks in small parcels were beat 
with s mallet i or, more dexterously, the break was used thus : The flax being 
held in the left hand across the three under teeth, or smords of the break, Ihe 
upper teeth were with the right hand quickly and often forced down upon the 
flax, which was artfully shifted and turned with the left hand. Next, for clear- 
ing the flax of the broken boon, the workman with his left hand held the flax 
over the ttod, while with his right hand he struck or threshed the flax with the 
scutcher. These methods of breaking and scutching the flax being slow and 
vei7 laborious, a waler-mill was invented in Scotland about fifty years ago ; 
which, with some late improvements, makes great dispatch, and in skilful and 
careful hands gives satisfaction. It has been generally constructed to break 
the boon by three dented rollers, placed one above the other. The middle one, 
being forced quickly round, takes the other two along with it ; and one end of 
the haniiruli of the flax being by the workmen directed in between the upper 
and middle rollers, the flax is immediately drawn in by the rollers 
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plate of tin behind ihe rollers directs the flax to return ag'ain between the 
middle and uudcrmnst rollera : — and thus the operation Is repealed until the 
boon be Hutlkienlly broke. Great weights of limber or atone at the end of 
levers, press the upper and under rollers towards the middle one. The scutch- 
ing; is next carried on by the mill, in the following manner; — Four arms, 
something like the hand, scutchers, project from a perpendicular axle j a box 
around the axle incloses these projecting scutchers ; and ihis box is diviiled 
among the workmen, each having suSicient room to stand and haniile his Sax, 
which, through slits in the upper part and sides of the box, they hold in to the 
stroke of the scutchers; which moving rouiM horizontally, strike the flax across 
or at right angles, and so thresh out or clear it of the boon. The bre.-king of 
~ ' e flax by rvllers is scarcely subject to any ohjection, hut that it is dangero 
D workmen not sufficiently on their guard, who sometimes allow the rollers 
^ke hold of their fingers, and thereby their whole arm is instantly dra 
_ thus many have lost their armt. To avoid this danger, a break, upon the prin- 
K^iple of the hand break, bos been lately adapted to water machinery, and used 
■ Tin place of rollers. The horizontal stroke of the scutchers was long thought 
I too severe, and wasteful of the flax ; but very careful experiments have discovered 
1 that the waste complained of must be charged to the unskilfulnesa or negligence 
: 'of the workmen, as in good hands the mill carries away nothing but what, if 
I not scutched olT, must be taken off in the heckling with more loss both of lime 
k Mid flax. But to obviate Ibis objection of the violence of the horizontal 
I tcitUliei's, an imitation of hand scutching has lately been applied to water. The 
■catchers then project from an hoiizonlal axle, and move like the arms oF a 
t check reel, striking the fl^ix neither auross nor perpendicularly down, but sloping 
a upon the parcel exactly as the flax is struck by the band-scutcher. This 
[ 'doping stroke is got by raising the scutehing-giock sc me inches higher than the 
L rentre of the axle ; and by raising or lowering the stock, over which the Sai is 
[ held, or screwing it nearer lo or farther from the scutchers, the workman can 
I temper or humour the stroke almost as he pleases. A lint-mill, vith horizontal 
1 icuichers upon a perpendicular axle, requires a house of two stories, the rollers 
f or break being placed in the ground siory, and the scutchers in the loft above ; 
1 'but a mill with vertical scutchers on an horizontal axle, requires but one ground 
I 'itory for all the machinery. Another method of breaking and scutching flax, 
more expeditious than the old hand methods, and more gentle than water-mills, 
I has also been lately invented in Scotland. It is much like the break end 
'Kulcher, ^ving the sloping stroke last described, moving by the foot. The 
treddle is remarkably long, and the scutchers are iixed upon the rim of a ily- 
f wheel. The foot-break is also assisted in its motion by a fly. These foot 
I'lnachines are very useful where there are no water-mills, but they are far 
r to the mills in point of expedition. The next operation that flax ui.der- 
.goes is heckling. The heckle is firmly fixed to a bench before the workman, 
who strikes the flax upon the teeth of the heckle, and draws it through the 
teeth. To persons unacquainted with that kind of work, this may seem a very 
•imple operation ; but, in fact, it requires as much practice to acquire Ihe slight 
of heckling well, and without wasting the flax, as any other operation in the 
' whole manufacture of linen. They use coarser and wider teethed heckles, or 
er, according to the quality of the flax ; generally putting the flax through 
o heckles, a coarser one flrsl, and next a fine one. 
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Flax and hemp are article* so esaeinially necessary to the British Kin^om, 
that it is maiter of asionishment ihe culture of them sliould be so much 
ne^lecled, and the management even «f the amall quantity that i> cullivaied so 
very defeciive. The hberality of Government has for many years held forth 
great encouragement for promoiinfftha growth and manufacmre of these neces- 
Ear;^ articles, by L'xpcnding large sums in bounties ; nulwilhstanding' which, the 
object so much desired has by no means been obtained to the extent that could 
be wisl>ed, the cultivation being still extremely limited, and the management 
In every siago. both of the culture and manufacturing into flax, very defectiie. 
This ii the more to be regretted, as there can be little doubt that immense 
quantities might be raised in Britain with little labour, and that too upon soils 
where hardly aiiyihing else will grow ; and every part of the management, from 
the time of sowing, till it is manufactured into flax, very easily taught to the 
country people. 

The accomplishment of an object so truly desirable, would be attended with 
the most salutary eSects, by affording employment for an increased population, 
and materially lessening our dependence upon other nations. 

The purpose of the following pages is, first, to give a general sketch ol the 
present mode of cultivating and managing flax, then to enter into the detulj 
the principal operations, point out what appears defective in each, aod offer 
hints for improvement. 

No regular system is at present pursued hy those who cultivate fii 
litile attention is paid, either to the nature of the soil upon which it is sown, 
Ihe preparation of that aoil. Except in a few instances, it is cultivated upai 
very contracted scale, seldom more than an acre or two being in the possession 
of one person, and, in many cases, it does not exceed half or a quarter of an 
acre, as may be seen by looking over the premiums awarded by the Honourable 
Board of Trustees. 

There are instances, however, of fanners who have attempted it upon a 
larger scale, and have sown forty or fifty acres in one season; but these last are 
few in number, and even of them there are some who have lost by the under- 
taking. In the present state of Britain, with regard to provisions and popula- 
tion, the question is of high importance, whether a part of the arable lands, 
which are now acknowledged to be barely sufficient for producing a du« propor- 
tion of grain, and other necessaries of life, can with safety be withdrawn from 
that purpose, and employed in any other way. 

Humanity, as well as sound policy, forbids the attempt; the efTect certainly 
would be that of enhancing the price of provisions, a calamity which has already 
been but too severely felt. 

This consideration, though it may deter proprietors and farmers from using 
their good arable lands in that nay. does nut preclude the idea of raising flax 
to a great extent ; at present, there are immense tracts, under the denomina* 
tion of moors, mosses, swamps, waters, &c., upon which flax and hemp may not 
only be successfully raised, with little labour, and at small expense, but the 
tillage and other operations given for the flax crops, will greatly facilitate their 
improvement, and put them in a proper train for the culture of grain, &c. 

It is well known to those who have had much experience in the raising of 
flax and hemp, tliat very large crops of both may be ohtaineri from lands of the 
above description, not only with safety, but with advantage to the soil. Pnf 
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pert;r of this sort is allowed to remain in a staU of nature ; tn some cmes, from 
an idea that il is tint worth improving, and in others, on account of the great 
labour and heavy expenses of purchasing lime and other manures, sufficient to 
render il fit for carrying grain. 

ForLutiatelj' flax requires no such expensive preparation, tillage alone, and 
the cost of the seed, are all that ore necessary ; and the crop in general, when 
properly manageJ, will not only repay them, but afford a profit sufficient to 
enabTe the cultivator to purchase Ume, or other manures, for his future crop. 
In that way. double benefit will result to the community; first, by keeping 
great sums of money in ihe country that are yearly sent abroad, and, at the 
same time, furnishing an abuniiant supply of an article that cannot be done 
without ; and, secondly, by assisting and holding out an incentive for the culti- 
Tation of waste lands. 

In a paper formerly presented to the Board of Agriculture, and which is now 
published in the Report of their Committee, on the subject of potatoes, notice 
it taken of the ease with which that valuable root may be cultivated on waste 
and unimproved soils, and the advantages that may arise from the practice 
pointed out. Perhaps the attainment of that important national object, the 
cultivation of waste lands, will be more promoted by the general introduction 
of flax or potatoes, as first crops, than by any other means. Neither of ihem 
require any expense, except seed and tilla^. They increase the materials for 
■everat valuable manufactures, furnish a wholesome and nutritious article of 
food, afford a profitable return to the cultivator, and give enipluyment to many 

To those who are judges of the real interests of theircounlry, the importance 
of what is above-mentioned will be evident, even if the cultivation of flax were 
confined merely to supplying ourselves ; but, perhaps the matter ought to be 
carried farther, and Britain might soon be able to rival Holland, &c,, in 
supplying other nations. The soil of this country is at least equally fertile, and 
tbe climate as genial as that of Holland, or the provinces on the shores of the 
Baltic. Why, then, should the crops of flax raised here be more scanty, or the 
quality inferior, to what is produced in those parts ? The only thing wanting, 
■eems to be a knowledge of the method of managing the crop, in which the 
Biitish, notwithstanding every attempt to the contrary, are still extremely de- 
fective. 

Owing to its exhausting quality, the cultivation has been laid aside by opulent 
■nd extensive farmers, and is now principally in the bands of small tenants and 
cottagers, the latter of whom, especially in Scotland, have the privilege of 
■owing a small quantity upon the lands of their masters. In tbe improved 
counties, this privilege is fast wearing out, and the places where it principally 
prevails at present, are the north of Scotland, and the Islands, where the genn- 
rality of farms is still small, and good husbandry is far from being so well 
understood as could be wished. From this view of the matter, it will appear 
that tbe quantity raised over the whole Island is small ; and from the ignorance 
■and want of capital in the persojis who raise it, the management must, of course, 
be defective, and that a very gruat proportion of all that is used in Britain, must 
be imported either from Holland or the Baltic. 

Flax-sked. — The quantity of flax raised in Britain is not only small, but the 
seed from which even that small quantity is raised is annually imported, either 
from Holland or the Baltic, from an absurd and erroneous opinion, that after 
seed has been once sown in this country, the produce is unflt for that purpose 
afterwards. How such an idea came to be entertained at first, it is difficult t» 
imagine. Britain is well known lo be famous for the growth of grain, and other 
vegetables ; why, then, should it be incapable of producing flax, an article that 
arrives at great perfection io Holland and elsewhere, upon worse soils, and ia 
much more inhospitable climates p Were it a matter on which any doubt 
could be entertained, the subject is sufficiently important lo entitle it to a com- 
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plete invesiigntion. To llioso, however, who are ecquainled with Ihe luil and 
climsle of Holland, and olher parts Trom whence flux is importeti into this 
ccunlry. and who are capable of making a juat comparison between ihem and 
Great Britain, such an inquiry will appear superfluous, as the advantage it 
decidedly in favour of the latier. 

The fact seema [u be, that the Dutch, who have been long' in possession of 
ll.at trade, and who have, in consequence, arrived at a high degree of perfec* 
lioD in the mansgement of flax, in all the different slaves, buth of its growth 
and manufacture, are enabled not only to raise atiu dress it much better than 
we are, but can bring it into the market at a cheaper rale, and as they have 
found it a most proBtable article, they have industriously propagated an idea, 
which has been as readily believed in this country, that both the seed and flax 
raised in Great Britain are greatly inferior to what is produced in Holland. 

It must be admitted that where the crop is cultivated f:>r the sake of the flax 
only, it is generally separated from the ground at so early a period, that the 
seed has made very small progress in ripening, and of course would, upon trial, 
be found very unfit for the purrose of sowing next year. While this practice, 
for which no reason that is completely satisfactory has yet been assigned, con- 
tinues, a new supply of seed will be annually required ; but 1 shall endeavour 
to show, in a subsequent part of this paper, that, with proper management, 
and without any additional expense, it i« possible lo unite the advantages of 
well matured seed, and a valuable crop of flax. This is no visionary idea, as it 
ii done in Holland and elsewhere every year, and the whitest, most durable 
and easiest bleached flax produced in those parts, is from crops where the seed 
has been completely ripened. It hns been at^ued, and with some degree of 
plausibility, that where the seed is ripened, the quality of the flax is not only 
worse, but the soil is also much more exhausted than in cases where it is pulled 
green. At first view, this argument appears well founded ; and, certainly, if 
flax were pulled while it is in flower, the exhaustion of the soil would be Infi- 
nitely less than when the seed is allowed to ripen -, but when it is considered 
that at the usual time of pulling, the seed is not only formed, but has made a 
very considerable progress, if a careful inquiry is made, it will be found that the 
crop has in that stage drawn as much oil, and other useful principles from the 
earth, as it possibly can do. For, though the seed of flax at that period con- 
tains less oil than it does when completely ripened, yet that portion which is 
deficient in the seed will be found lo exist in the stalk, in Ihe form of a muci- 
lage, which the vessels of the plant, aided by the operation of light and heat, 
would soon have converted into oil also. If this reasoning is sustained (and 
some trials which I have made, go a great way to support it), the exhaustion of 
the soil must be the same in both casss ; the only difference is, that by allowing 
the crop to remain in the ground, vegetation is continued till the plant is per- 
fected, and a complete separation of its component parts takes place. By this 
separation the oil will be deposited in the seed, the aqueous juices will be dried 
and exhaled by the sun ; the stalk and flax being deprived of these will assume 
a white appearance, and the gummy or mucilaginous juices being exhausted, 
little or no impediment will remain in the separation of the flax from the stalk ; 
for, as I will afterwards show, one of the principal obstacles to the separation 
of the flax from the stalk, arises from the glutinous nature of the juices con- 
tained in green flax. With regard to the flax being of a coarser quality when 
the seed is allowed to ripen, than when it is pulled green, I have no hesitation in 
saying that this Is an error ; [ will even go farther, and assert that the ripening 
of the seed may not only be attempted with perfect safety, but that the flax will 
be whiter, and every operation it has to go through, facihlated thereby. But 
this will be illustrated more at large in a different part of this memoir : the 
only thing intended to be inculcated in this place, is, that flax-seed of the best 
((ualitymay be raised in Britain, without injuring the flax or exhausting L 
soil, more than is commonly done for crops where the flax is 
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. Mr. Somervilla having stated at greal length, and very wtiBfaclorily, a 
fuiety of important facts respecting^ the culture and preparation of flax (a 
kubject at all times of much importance to this country, but more especially 
'resent, when both ihe Baltic and shores of America are shut up from us), 
towards the conclusion lays, such are the ideas that have occurred to me in 
Bonsiilering this very important branch of the rural economy of Great Britain, 
d which [ now submit, with all possible deference, to the Honourable Board of 
^iculiure. A port of the proposed improvements is founded upon experi- 
la ; tlie remainder, is the result of observations made at different times. 
I have it to regret, however, that as neither the observations nor experiments 
e made with a view to publication, and as 1 was generally much occupied 
, ications at the lime, they are far from being bo perfect as 1 could 

^fcave wished. I trust, however, that the hints thrown out, however defective, 

jrlll ultimately le 
Ftbat a nystem of 
I }irinciples. 

The points seet 
I. The chai^ci 



n of the subject, and 
estabhshed upon solid and durable 



■e the following :— 
impy and marshy 



igly moat worthy of minute investigation a 
of raising hemp successfully upon sn 
■jrounda, by cutting open drains between the ridges. 

2. The practicability of raiding flax upon mosses, moors, and waste lends, 
th a profit lo the cultivator, and as a step to tlieir future improvement. 

3. To ascertain what benefit would arise from sowing fljii at an earlier period 
the season than is done at present. 

4. To ascertain whether the mode of pulling flax above pointed out, is better 
ikulaled to separate the long from the short flax, and the fine from the coarse, 
lan the method at present in use. 

6. To ascertain whether the seed can be ripened without detriment to the 

and if the quality is coarse when the seed is ripened, to determine how far 

nferior to what ia pulled green ; and whether the value of the seed will not 

ore than an equivalent for the diSerence of the quality. 

6. To determine whether the flax that has ripened the seed, contains te» 

mcilage and colouring matter than that which is pulled green ; aad which of 

two requires the greatest labimr in the manufacturing, 

'. To asceriain, by careful experiments, the beat and moat speedy means of 

i to produce an easy separation between it and the hush or 

same time, purge it of the mucilage, colouring matter, &c.. 
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irative trials between parcels of the same flux that has been 
length of time, from two to eight weeks, with a view lo 
regulate the duration of the steep. 

9. To make comparative trials between parcels of flax that lias had only a 
simple steeping, and other parcels of the same flax that has been dipped in 
Iwiling water before and after the steeping. 

« 10. To asceriain whether the addition of potash or lime water, or a mixture 
of both, to the boiling water in which the flax is dipped, will facilitate the sub- 
sequent operations, without injuring the fljx, and in what degree. 

11. To asceriain whether flax created in the manner mentioned in the last two 
articles, is whiter, finer, or more easily bleached. 

12. To ascertain whether the mode recommended of boiling, &c., is calcu- 
lated to increase or diminish the strength and durability of the flax. 

13. To determine experimentally whether flax that is sown thin, and grows 
tall and strong in the stalk, is inferior to that which ia thicker sown, and 
smaller in the stem. 

14. To try whether any improvement can be made upon the rollers of the 
flax-mills, so as to break the husk as much as possible, and by that means 
render the separation between it and the flax more easy. 

1 5. To try whether any improvement can be made in the mode of scutching. 
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■ Ae brt olMwdk, V two fait weeks ia April. 
It n BMiOj MiWB «■ • McDod oop, fc(^ AM(<-Ned : b« caa be pot with equal 
y i uyi 'iM y , after dwer or atqr gnc* cnfL !■ iIm cmc k mfana little band 
" " ~ I wkiKcti^deakdbwdatkB'veedtmut betaken 

hat bMic !«■ Ipag is pastsfe, er new loik. ate bmm 
r lac ; it Moot twin : tbe ko^ «bkh tntm* tbc leed fonna on 
Ac top of tbe Malk (as taige aa a {tardea pea) -wA a faidd; peim ; becooM 
hard Mbr« bciap ripe, aad the atalL wm^mtt a jatow coloar before jon pdL 
It mart be pulled with the biad. tied ap in Aanu of ffteca iocbes prtb, aad 
carrifd awar far (teeiMn^ aa iif itMating far dan ia the taa, it loaea that aoft 
lettnre so desinUe to be pttauml . The length of dme rrqnind far iteefttBg 
variet acrardio; to tbe beat of the weather, and kind of water jroo bne : 
mnntp^ ilreams, mioeral, and even fpria^ water oogbt noc to be used ; dig 
hole* in the land, where too csb teod soft water into them. Prorided it does 
not arite from dicing tbe pit, jionj. or other beaty iMLieria], inast be laid on 
to keep rroin floating', aod no portion allowed to remain aboT« (he water Tbe 
mott difficolt of all, is the iieepiog process, aod great aiieolion is requited. 
If taken from the water too looo, tbe flax will not separate from tbe stalk ; if a 
day or Iwo Coo lon^. it rots, and get* uselecs. You must try no» and iheo if 
the (talk tnapi eaiily, and sepoistes from tbe flai : in this climate, it gcoeratl; 
Uka from two to three weeks. Carry awaj, and spread upon the groand very 
thin ; il muEt be carefully kept even, aod not twine (some handfuls one way and 
tome another). To aroid this, the person spreading keeps always the root end 
next himself while epreadingin rows, the form that hay is left by the scythe in 
ratling ; and when you lift from the ground, the reaping-hook i] used in lifting. 
bo)^nning always at the end of the row you stop at when spreading. After 
beini; quite dry, should you not think it properly steeped, it can remain upon 
Iha (round without risk, till sufficiently su. It must be securely stacked, u, 
onlaM kept dry, will not dreu well at the mill. 
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